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1. 
CHAPTER I . INTRODUGTION 
PURPOSE To study the thesis that there is a use £or a 
corrective program in the fundamentals of arithmetic in the grammar 
school curriculum. 
SPECIFIC PURPOSE To report in detail on the results of a 
diagnostic battery of tests given. to a sixth, seventh, and eighth 
grade, in the fundamentals of arithmetic, and to present the 
needed drill program and the ensuing retesting to note progress and 
improvement. 
. . Several studies have been made along the same line as. this 
study, namely by Edward Soles, Gertrude Hanley and Dorothy 
Yarbrough. Miss Hanley worked with one thousand one hundred. twenty-
four children in grades four, five and six. Miss Yarbrough worked 
with one hundred twenty-seven pupils in four sixth grades. This 
study is based upon the work with a select group of eighty children, 
grades six to eight. These children have been subject to some 
overcrowding in the primary grades and show the effects quite 
noticeably. The lack of individual instruction for individual 
differences is quite evident. 
SETTING OF THIS STUDY =.;;.,.;;.. _____ _ 
The High School of Wayland was built and put into use three 
years ago. Until then the entire system, first grade through 
Senior High School was contained in an eight room bui lding, the 
pre.s ent Grammar School. There were two, sometimes three grades in 
a room, of sixty pupils, all under one teacher. 
three years the system has opened up. 
Within the last 
The Grgmmar School now has eight classrooms, and eight teachers, one 
for each grade. The three uppeF grades last year were organized 
into a departmental system. 
The writer being a new teacher to the district has taken it 
upon himself, as he is in charge of arithmetic in these three upper 
grades to complete a study based upon the evident needs of these 
upper grades in the fundamental processes in arithmetic. 
Miss Yarbrough's work in West Newton of the same type was the 
inspiration for this study. It is hoped to obtain more 
conclusive results in the same field, thereby carrying forward the 
work so well begun by Miss Yarbrough. 
It appears worthwhile as it requires many facts and figures to 
make people, (educators and parents) realize that there is a 
2. 
definite need for a corrective drill program in elementary arithmetic. 
Brownell (l) concludes - "Arithmetic ability consists in a vast host 
of relatively separate and independent number facts. One learns. 
these facts by establishing at once direct associations or 
connections or bonds between pairs or groups of numbers. The 
teaching therefore becomes the task of leading children to 
establish such connections through the administration of drill. 11 
(l) Brownell, w. A. "Remedial cases in Arithmetic." 
Peabody J. of Ed. 7:100-107 Sept. '29 
For those that argue "No" 1 that there is no need - and that 
the children have all that is necessary from a practical standpoint, 
it may be noted that the fundamental processes must be mastered 
perfectly in order that children may go on with their school work 
with ease and assurance. Percentage for example, in order to be 
understood and used correctly, demands a thorough knowledge of the 
four fundamental processes and the process steps involved. 
Wilson (1) says: uchildren can be so taught as to secure one 
hundred per cent results. This can be done on a reduced time 
schedule and, when properly motivated, it is a fine, easily 
understood challenge to the child. 
hundred per cent accuracy requires. 
1. - perfect scores 
2. - reasonably short time 
In summary therefore, one 
3. - no counting or saying of tables 
4. - checking." 
The four processes tie in with each other. For example, it 
is necessary to know addition in order to do multiplication. In 
order to do division we have to be familiar with addition, 
subtraction, and multiplication. Hence the tie-up is obvious. 
The use of the decimal point in u. s. money in all four 
processes is needed greatly in life situations and from my early 
statistics it appears that approximately one eighth of all errors 
are with the use of the decimal in United States money in all. 
processes. 
(1) Wilson, G. M. "Challenge of one hundred per cent Accuracy". 
Am. Ed. Res. Assoc. 1935-p. 70-4 or Ed. Meth. 15~92-6N'35 
3. 
Caswell (1) says: "Many educators do not believe in the need 
for or value of the corrective program, basically because it is 
teaching of subjects as a basis for a curriculum, instead of 
teaching by life leads." 
Turner (2) concludes, "Emphasis must be placed on the 
mathematics needed in school and life situations in order that 
satisfactory progress results." 
Wilson (3) says, "1. One hundred per cent standard or 
perfect mastery is the proper standard for drill material~ 
2. fundamentals of arithmetic are useful 
enough in daily life to justify drill, 
3. if the needs of common usage are 
observed, the fundamentals furnish a sizeable and accomplishable 
task. 
4. A plan for success involves: 
(a) building up of sufficient experience 
and meaning to provide motivation. 
(b) omission of the present large burden 
of useless arithmetic. 
(c) deferring drill to higher grades 
(4, 5, 6, etc.} for a mastery program. 
(1) Caswell, H. L. "The Case Against the Subjects. P. J. Ed. 
. .. 
Vol 15-#4 Jan 1938 
(2) Turner, c. F. "What Need for Math. in Grade 8 - School 
.. 
Review XLV:592-60l 0'37 
(3) Wilson, G. M. Op. cit. ''Challenge of 100.% Accuracy" 
4. 
(d) a drill service that provides a simple 
step by step teaching plan. 
(e) sufficient review and practice. n 
Brownell (1) says, "Without necessary supervision over the 
newly acquired pro-cedures, the children may revert to the older, 
less effec,sive, but better known methods." (i.e. counting etc.) 
Thus in summary it is evident that there is a problem here. 
Caswell ·(2) says, "processes are memorized in order to be able 
to drill on and memorize more processes; pupils memorize more 
information and principles rather than understand them, leading to a 
separation of school experiences from real life situations." 
The questions are, are the fundamentals of arithmetic, (the 
four processes, e. g.) useful enough in life to justify mastery, 
and is mastery possible? I quote Wilson, ( 3) "The arithmetic 
fundamentals are useful enough in daily life to justify drill." 
The task of this study obviously is to see if there is 
justification for the drill program in the fundamentals of 
arithmetic, by carrying on the testing, correotive, and retesting 
program; and then carefully recording and interpreting the data. 
(1) Brownell, w. A. 11Rem. Cases in Arith.u op. cit. 
(2) Caswell, H. L. "The Case Against the Subjects." op. cit. 
(3) Wilson, G. M. "The Challenge of 100% Accuracy." op. cit. 
5. 
CHAPTER II. INITIAL TESTING AND DIAGNOSIS 
The basis for this study was obtained by administering 
Inventory and Diagnostic tests in the four processes including both 
short and long division, multiplication, subtraction and addition, 
(copies of the tests used will be found in the appendix), in 
September, 1938, and again in March following an intensive teaching 
program. Hereafter these tests will be referred to as A.P., S.P., 
M. P., S.D. P., L.D.P., tests. 
The results from these tests will be the foundation of the 
study, - the means whereby a corrective program was worked out 
offering a suitable teaching and drill load, with the purpose in 
mind of correction of the first indic ateddfficulties. These 
results will be tabulated and discussed in detail. The seventh 
grade errors will be analyzed to show the type of errors made by 
all classes on the various tests. 
Before we start interpreting results let us establish a 
standard criterion. Instead of taking gain on an average median 
score as the measure of progress as many have done, - this study 
accepts nothing but 100% mastery in the fundamentals. This means all 
children failing to earn a score of 100% are in need of corrective 
work. The time standards vary but are set in every case, - they 
should be low enough to indicate reasonable facility and the 
absence of poor work habits. 
Let us look at the results for the three grades, six, seven 
and eight on the inventory tests. 
6. 
7. 
Herewith is shown for grades six, seven, and eight, the scores 
and time on the A.P. test; a test of 25 examples covering the 
addition process. 
For the sixth grade, t.ll.e results on the A.P. test, scores and 
time, are shown in Table I. The scores begin at 100 and run down 
to 60. Two of the 30 pupils in grade 6, or 6.7% had scores o£ 
100. The median score was 80. The mean score was 79.3%. 
Time: As indicated at the bottom of Table I ten minutes was set 
as the standard in addition. Only one pupil had 100% in less than 
ten minutes, while thirteen others completed in ten minutes or less. 
The mean time was 12.5 minutes. The median time was eleven minutes. 
Placing the standard as perfect score in a reasonable time, only one 
pupil was excused from the corrective work. The corrective load 
was 96.7%; or 29 pupils out of a class of 30. 
Seventh Grade~ Scores: The seventh grade as shown in 
table II had three pupils, or 13% of hundreds, 4% of ninety-sixes, 
30.5% o£ ninety-twos. The median score was 88%. The mean score 
was 84.1%. The scores ranged down to 64.%. 
Time: There were ten pupils, or 37.5% completing in ten minutes 
or less, but only three pupils were excused £rom the corrective work. 
That is, only 3 pupils or 13% earned scores of 100% under the time 
standard. The corrective group was 88.4% or twenty-three pupils. 
The time ran up to 32 minutes. The median time was thirteen 
minutes and the mean time was fourteen minutes. 
TABLE I 
Showing the distribution of the scores as related to 
time · for a sixth grade on the A. P. test. 
Time in minutes 
.. - -· 
··- --
'}b 5 6 7 8 9 10 11 12 13 14 1 5 1 6 1 17 ' 20 25 28 36 
Score Totals 
; 
i 100 1 1 2 
' 
I 
96 1 1 1 3 
92 1 1 2 
88 1 1 1 1 1 1 6 
84 1 2 1 4 
80 1 1 1 1 4 
76 1 1 1 3 
72 1 1 2 1 5 
60 1 1 
to tals 1 3 2 3 4 1 2 3 0 3 1 2 0 2 1 1 1 30 
t otal 
8. 
--
Pet. 
6 .7 
10. 
6.7 
20. 
1 3.3 
13.3 
10. 
16.7 
3.3 
100%-
pupils 
Score: Tin:e: 
Median so% Median 11 minutes 
Mean 79 .3~~ Mean 12.6 minutes 
% of hundreds 6.7% Standard 10 minutes 
TABLE II 
Showing the distribution of the scores as related to 
time for a s eventh grade on the Wilson A.P. test, first 
testing. 
Time in minutes ... ~- -··-··--· 
$---- -- ~- -- 17 ·:2o 12i' 26 8 9 10 11 12 13 14 15 1 6 30 '32 
--
9. 
!Score tot a ls percent 
100 2 1 3 13 
96 1 1 4 
92 1 1 2 1 2 1 .8 30 .5 
88 1 1 4 
84 1 1 4 
80 1 1 2 7 
I 
i 76 1 1 1 1 1 5 19.5 
i 
I 72 1 1 2 7 ! 
I 
' 
' 68 1 1 2 7 I 
64 1 1 4 
totals 1 5 4 0 2 1 1 4 2 1 1 1 1 1 1 26 100.% 
I total 
pupi ls 
Score;:: J.'ime ; 
Median 88,% Median 13 minutes 
:Mean 84.1% Mean 14 minutes 
% of hundreds 13% Standard 10 minutes 
i 
.. 
10. 
Eighth Grade. Scores_ a The eighth grade, as s hov. n in table 
IKI has five pupils or 25% at one hundred, 30% at ninety-six, and 
25% at ninety-two on the A.P. test. 
The mean was 94.2% • 
The median score was 96%. 
One pupil required the maximum time of fourteen rnanutes. 
There were eighteen pupils, or 90%, under the standard of ten 
minutes. But only five of these, or 25% succeeded i n getting 100%. 
Thus the·re were 25% excused from corrective work. 
group was fifteen pupils, or 75%. 
The corrective 
Subtraction. Scores: In tables IV, V and VI are shown for 
grades six, seven and eight t he scores and time on the S.P. test; a 
test of 25 examples covering the subtraction process. Of the 
thirty-two pupils in grade 6, six or l8.75% had perfect scores, six 
or 18.75% had scores of ninety-six, seven or 21.88% had scores of 
ninety-two, and as will be seen from the table 1 scores continue down 
to one at 48%. The median score was 92%. The mean score was 87.% 
Time: One child required the maximum time of twenty-four minutes. 
The median time of this class was 9 minutes and the mean time was 
9.5 minutes. Seven minutes was noted as the accepted standard in 
subtraction for sixth grade pupils. There were two pupils or 
6.25% of pupils that scored 100% in less than 7 minutes so were 
excused from corrective work. The corrective group was 93.75% or 
30 pupils. 
Seventh Grade. Scores: The seventh grade, table V had 
four pupns, or 18% at the perfect score, 24% of ninety-sixes, and 
24% of ninety-twos, to one pupil at sixty-eight. The median score 
. o1 
was 921o •• The mean score was 89.3%. 
TABLE III 
Showing the distribution of' scores as related to 
time · for an eighth grade on the Wilson A.P. test, initial 
testing. 
% 
Score s 
1 00 
96 
92 
88 
s• 
total s 
l 
'l'imes in nu.mtes 
4 5 6 7 
1 
1 
2 _1 
1 2 
1 1 
1 1 
4 3 3 
Score:. 
Median 96% 
Mean 94.2% 
8 9 
1 1 
2 
1 
1 
3 3 
% of hundreds 25% 
10 11 12 13 14 I 
-co t a.Ls 
5 
1 6 
1 5 
1 3 
1 
1 0 1 0 1 20 
total 
pup i ls 
Time: 
Median 7 minutes 
Mean 7.5 minutes 
Standard 10 minutes 
' 
11. 
·- ·-
pet. 
25.· 
30. 
25. 
15 . 
5. 
100% 
- -
TABLE IV 
Showing the distribution of scores as related to 
time . for a sixth gra de on the Wilson S.P. test, initial 
testi ng. 
li ' .~. 4 5 
)Score s 
. 100 
-
96 
92 1 2 
88 
84 
80 
?6 
60 
-· 
5 6 
-
48 
to tals 1 2 
'l'J.me ln m1.nutes 
6 7 8 9 
1 1 1 
1 2 1 
2 
1 
1 
1 
1 
1 
4 5 1 4 
Score: 
Median 92% 
Mean 87% 
10 11 
1 1 
1 1 
1 1 
1 
1 
1 
4 5 
I 
12 13 14 15 1 6 24 
I 
1 
1 1 
1 
1 
1 
1 0 0 3 1 1 
. --
Time: 
Median 9 minutes 
Mean 9.5 minutes 
tota l s 
6 
6 
7 
3 
2 
2 
2 
2 
1 
1 
32 
t o t al 
pupils 
% of hundreds ~~ll5%Standard 7 minutes 
12. 
·- -; 
Pe t . ' 
18.75 
18. 75 
21 . 88 
9. 37 
6 . 25 
6 . 25 
6 .25 
6. 25 
31.25 
31. 25 
100.% 
-
13. 
TABLE V 
Showing the distribution of scores as related to 
time for a seventh grade on the Wilson s.p. test, initial 
testing. 
.. 
~ 4 5 6 
Score s 
. . 
100 1 2 
96 1 1 1 
92 1 
. 
8 8 
8 4 
7 6 
-
7 2 . 
. ... . . .. 
68 
tot als 2 2 ~ 
.. 
Time in minutes 
7 8 9 : 10 11 
1 
1 1 
1 2 
1 
1 
1 1 
5 3 1 1 
. 
Score: 
Median 92% 
Mean 89.3% 
2 
12 
1 
1 
0 
% of hundreds 18% 
.. 
13 14 1 5 1 6 1 7 1 8 19 
t ota.~s pet • 
4 18. 
1 6 24. 
1 6 24. 
1 4 .25 
1 2 8.5 
1 1 4 .25 
1 3 12. 7.5 
1 
1 3 0 0 0 0 1 24 . 1 00. % . 
t o tal 
pup i l s 
Time : 
Median 7 minutes 
Mean 8-f minu tes 
standard ·7 minutes 
14. 
Time: One child required the maximum time of 19 minutes. There 
were twelve who took 7 minutes or less scoring down to seventy-two. 
The medi an time was 7 minutes and the mean at minutes. Four pupils 
or 18% were excused from corrective work. The corrective group was 
82% or twenty pupils. 
Eighth Grade. Scoresa The eighth grade, table VI, had seven 
pupils or 30.46% of hundreds, six pupils or 26% of ninety-sixes 
and 30.46% of ninety-twos, to two pupils at eighty-four. The median 
score was 96,%'. The mean score was 94.6%. 
Time: Three children required the maxi~um time of 9 minutes. 
There were fourteen pupils, or 61%, who took less than the standard 
median time of 7 minutes. But only four or 17% of these had scores 
of 100%. The mean time was st minutes. Four pupils were excused 
from corrective work. The corrective group was 82.57% or 
nineteen pupils. 
:Multiplication. Herewith is shown for grades six, seven and 
eight, the scores and time on the M.P. test; a test of 25 examples 
covering the multiplication process. 
Sixth Grade. Scores: The sixth grade, as shown by table 
VII, had no hundreds and a scattered distribution from two pupils 
at ninety-two, to one pupil at twenty. The median score was 64% and 
the mean ,score was 55.5%. 
Time:; Nine children required the maximum time of 30 minutes .• The 
median time was 20 minutes and the mean time was 20.7 minutes. 
.. 
TABLE VI 
Showing the distribution of scores as related to 
time for an eighth grade on the ~Vilson S.P. test, initial 
tes ting. 
Time in minutes 
-~ ~- -- .. - -·· -····· - - ... .. -··· --- --· ·· 3 4 5 6 7 8 9 
~cores tota...Ls pc~; . 
; 
100 1 J. 1 1 3 7 30 . 46 
96 2 2 1 1 6 26.00 
92 2 1 1 2 1 7 30 . 46 
88 1 1 - 4.35 
I 84 . . . ... -. 1 1 2 8.73 
!totals 3 '2; 3 2 3 6 3 23 100.% 
total 
- pupils ! 
l 
Score: Time: 
Median 96% Median 7 minutes 
Mean 94.6% Mean 6i minutes 
~of hundreds 30.46% Standard 7 minutes 
15. 
TABLE VII 
' 
Showing the distributi on of s cores as r e l ated to time . 
for a s i x t h grade on t h e Wilson M. P. te s t 1 i niti al te sting. 
% Scores 
92 
88 
84 
76 
72 
68 
64 
60 
52 
48 
44 
40 
32 
24 
20 
tot als 
10 11 12 
1 
1 1 
1 
1 
4 1 0 
I 
! 
---·---
Score: : 
Medi an 647& 
Mean 55.5% 
'l'J.me 
13 18 19 
1 
1 1 
2 
1 
1 
1 
1 
5 1 1 
1n m1nut e s 
20 22 23 24 25 30 t ot als pet. 
1 2 6.45 
1 1 3. 23 
1 2 6. 45 
1 1 4 12.88 
1 3 9 . 68 
3 9.68 
1 3.23 
1 3 9.68 
I 
1. 1 2 
: 
' 6.45 
1 1 3 . 23 
l 1 3.23 
1 2 6 .45 
2 3 9,68 
1 1 3.23 
1 1 2 6. 45 
-· 
4 1 3 1 1 9 31 100. % 
tot e.l 
pupi ls 
Time: 
Median 20 mi nutes 
Mean 20.7 mi nutes 
Standard 12 minutes 
16 . 
17. 
Seventh Grade. Scores: The seventh grade, table VIII, had 
no hundreds and a scattered distribution from one pupil at ninety-
six to one pupil at forty. The med ian score was 76% and the mean 
score 71,% . 
Time: Two children required the maximum time of thirty-two 
minutes. There was one at eight minu tes. The median time was 
eighteen minutes and the mean time was 19.6 minutes. Here as in 
the sixth grade we have no ex anptions from the corrective program. 
The corrective group~ grades six and seven totaled 100%, or fifty-
five children. 
Eighth Grade. Scores: The eighth grade, table I X, had one 
pupil at one hundred, two or 9.10,% at ninety-si~, to one pupil at 
thirty-six. The median score was 84% and the mean score was 81.4%. 
Time:. Three children required the maximum time of twenty-four 
minutes. There were eleven, or 50%, under the twelve minute 
standard but only one pupil had one hundred, so only one was excused 
from the corrective program. The corrective group was 95.45,% , or 
twenty-one children. 
time was 11.8 minutes. 
Short Division. 
The median time was 12 minutes. The mean 
Herewith is shown for grades, six, seven and 
eight, the scores and time on the S.D. P. test; a test of 25 examples 
covering the short division process. 
Sixth Grade. Scores: The sixth grade, table X, had two or 
6.24% at one hundred. 
at a score of four. 
was 61.1%. 
The rest were widely scattered to one pupil 
The median score was 68% and the mean score 
TABLE VIII 
Showing the distributi on of scores as rel a ted to 
time .. for a seventh grade on t h e Wilson M. P . test, i niti al 
tes t i ng. 
l 
~ ' 8 10 
Score s 
96 1 
92 
-
88 
80 
7 6 1 
68 
60 
56 
48 . -
40 
t otals 1 1 
'l'ime ~n minute s 
1 2 1 3 15 i6l i 8f26 l 211 22 
1 1 
1 
1 
2 
1 
]_ 
4 1 2 l 
Score : 
Median 76% 
Mean 7}.% 
' 
1 
1 1 1 
1 1 
1 
2 2 1 2 
25 1 27'-3(/ '"32 ~-- ---· -- -- ------- --~-
l"'otals pe t . 
1 4 .18 
2 8 . 3 5 
l 2 8 . 35 
1 3 1 2 .53 
1 1 8 3 3 .17 
1 3 1 2 .53 
1 2 8 . 35 
1 4 . 1 8 
1 4 .18 
1 1 4 . 1 8 
1 1 3 2 1 24 1 00 . % 
I total pup i ls 
-·- ·- · 
T ime: 
Median 1a minute s 
Mean l 9.6minu tes 
Standar d 12 minu tes 
18 . 
I 
TABLE IX 
Showing the distribution of scores as related to 
time ·. for an eighth grade on the Wilson M. P. test, initial 
testi ng. 
% 7 8 9 
Scores 100 1 
96 
92 1 
88 
---
84 1 
80 
72 
64 
56 
-
36 
jtotal s 1 1 1 
Time in mim:tes 
10 11 12 
1 
1 
2 1 
1 
]L 
1 
1 3 4 
Score: 
Median 84% 
Mean 81.4% 
13 
1 
1 
.. . 
- -I 14 15 17 18' 21 to tals pet . 
.L 4.-~5 
2 9.10 
2 9.10 
1 1 5 ~2.75 
1 2 1 1 7 j31.75 
1 1 4 .55 
1 4.55 
1 1 4 .55 
1 4 .55 
1 1 4 .55 
2 2 2 1 3 22 100.%. 
· total 
pupils 
Time: 
Median 12 minutes 
Mean 11.8 minutes 
~ of hundreds 4.6% Standard 12 minutes 
19 . 
--
TABLE X 
Showing the distribu t i on of scores as r e lated to time) 
for a six th grade on the Wilson S .D. P . test, initial testing . 
~ 7 8 9 
Scores 
100 1 1 
96 1 
92 
88 
84 
80 1 1 
76 1 1 
72 
68 1 
64 
60 
56 
52 
48 
40 
36 
24 
16 
12 
8 
4 
totals 3 2 
Scor e: 
Median 68% 
Mean 61J.% 
Time 
10 13 14 1 6 
1 1 
- ~ 
1 
1 
i 
1 
3 . 3 0 1 
% of hundr eds 6 .24% 
in minutes 
17 20 22 23 24 25 28 30 · 38 ,tot 
2 
1 
2 
1 
1 
1 3 
3 
2 2 
2 
1 1 
2 1 3 
1 1 
1 1 
1 1 
1 1 
1 1 
. 
1. 
1 1 2 
1 1 
1 1 
1 j l 
4 2 3 1 2 ~ l. · l -r ·- 3 1 
32 
t otal 
pup ils 
Ti me: 
Med i an 16 minu te s 
Mean 18.2 mi nutes 
S t anard 8 minutes 
20 . 
pet 
6.24 
3 .12 
6. 24 
3.12 
3.12 
9.36 
9.36 
6.24 
6.24 
3.12 
9. 36 
3 .12 
3. 1 2 
3 .12 
3.12 
3 .12 
3. 12 
6.24 
3. 12 
3 .12 
3 .12 
100.% 
21. 
Time: Three children re·.i_uired the maximum time of thirty-eight 
minutes. There were five pupils under the standard of eight 
minutes. The median time was 16 minutes and the mean time was 
18.2 minutes. Only two pupils were excused from corrective work 
as they had one hundreds in seven and eight minutes. The 
corrective group was 93.76% of the class or thirty pupils. 
Seventh Grade. Scores: The seventh grade, table XI, had 
three pupils, or 12.51% at one hundred, three pupils at ninety-
six, and five\ pupils at ninety-two or 20.85%; to two pupils at 
thirty-two. The median score was 80%. The mean score was 76.6%. 
Time: One person took the maximum time of twenty-one minutes. 
There were three pupils at the standard of eight minutes. The 
median time was 10 minutes and the mean time was 11 minutes. 
There were three exemptions here from the corrective work as there 
were three who made the perfect score in a reasonable time. The 
corrective group was twenty~one pupils or 87.49%. 
Eighth Grade. Scores: The eighth grade, table XII had 
five pupils, or 23.8% of hundreds. 
28.5%, at the median score of 96. 
pupil scored as low as sixty. 
Time: One pupil took 11 minutes. 
There were six pupils, or 
The mean score was 92. One 
There were thirteen pupils 
or 61.89% below the standard of eight minutes, and the median 
time was also 8 minutes. The class mean fell at 7 minutes. 
However, of those five pupils who attained the perfect score only 
two, or 9.5% did so under the standard of 8 minutes; so the 
corrective group was nineteen pupils, or 90.46% of the class. 
\ 
TABLE XI 
Showing the distribution of scores as related to time 
for a s·eventh grade ·on the Wilson S.D.P. test, initial tes ting. 
% 
Scores 5 6 
100 1 
96 1 
92 
88 
80 
76 
72 
68 
60 
48 
36 1 
32 
totals 1 2 
'7 8 9 10 
2 
1 1 
2 
1 
l 
1 
1 6 0 2 
. 
Score: 
Median f30% . 
Mean ?6ie"-6% 
Time 
11 1 2 
1 
1 
1 
2 1 
-
in minutes 
13 14 15 17 19 21 total s pet. 
3 12 .51 
3 fl-2.51 
2 5 ~0 .85 
1 4.16 
l 2 8.33 
1 1 4.16 
1 2 8.33 
1 1 4 . 16 
1 4 . 16 
1 2 8.33 
1 4.16 
1 1 2 8 . 34 
3 1 1 1 2 1 24 100 .% 
total 
pupils 
Time: 
Median 10 mi nutes 
Mean 11 minutes 
% of hundreds 12.5% Standard 8 minutes 
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TABLE XII 
Showing the distribution of scores as related to time 
for an eighth grade on the Wilsons . D. P. test, initial 
testing. 
4 
~ scores 
100 
96 1 
92 1 
88 
84 
60 
totals 2 
Time in minutes 
f) 6 7 8 
2 
2 
1 1 
1 
1 2 
1 
1 1 5 4 
Score; 
Median 96~ 
Mean 92% 
9 10 
2 1 
1 2 
1 
4 3 
11 totals pet. 
5 23.80 
6 28.57 
1 5 23.80 
1 4.77 
3 14.29 
1 4.77 
1 21 100.% 
total 
pupils 
Time: 
Median 8 minutes 
Mean 7 minutes 
% of hundreds 23.8% Standard 8 minutes 
23. 
-24. 
Long Division~ Herewith is shown for grades six, seven, and 
eight , the scores and time on the L.D.P. test; a test of 25 
examples covering the long division process. 
Sixth Grade. Scores: The sixth grade, table XI I I, had two 
children, or 6.24%, of the class at one hundred, and three, or 
9.36% at ninety-six, to one child at a score of four. The median 
score was 76, and the mean score was 64.1. 
Time: 
-
Eighteen members of the class took the maximum time of 31 
minutes. There were five pupils, or 15.6%, under the standard of 
eighteen minutes but there w~ only two pupi~under eighteen 
minutes who also attained the perfect score.The corrective group 
in this class numbered thirty pupils or 93.76% of the class. 
The median time was 31 minutes. The mean time was 26 minutes. 
Seventh Grade. Scores: The seventh grade, table XIV, had 
three pupils, or 12.51%, at one hundred, four pupils, or 16.60% 
at ninety-six, to one child at twenty eight. The median score 
was 84, and the mean score was 79.7. 
Time: There were five pupils, or 20.82%, under the standard 
of eighteen minutes, but there was only one pupil under 18 
minutes who also attained the perfect score. There were also 
two pupils who required the full allotment of time, or 38 min-
utes securing respecti vely scores of eighty-four and sixty-four. 
The corrective group was 95.84%, of the class or twenty-three out 
of twenty-four pupils. The median time was 31 minutes. The mean 
time was 28 minutes. 
25. 
TABLE XIII 
Showing the distribution of scores as related to time 
for a sixth grade on the Wilson L.D.P. test, initia l testing • 
.. .. 
-
Time in minutes 
I 
i 
13 15 16 17 18 20 22 23 24 25 29 31 I 
% scores totals pet. 
100 1 1 2 6.24 
96 · 1 1 1 3 9.36 
92 1 1 1 1 4 12.48 
88 2 2 6. 24 
I 80 1 1 2 6. 24 
76 1 1 1 3 9.36 
72 2 2 6. 24 
68 1 1 3.12 
60 1 1 3.12 
52 1 1 3.12 
48 l 1 3.12 
40 2. 2 6 .24 
36 1 1 3.12 
32 2. 2 6.24 
28 1 1 3.12 
20 1 1 3.12 
16 1 1 3.12 
12 1 1 3.12 
4 1 1 I 3.12 I I I 
l-;,·otals .. 1 1 1 1 1 1 1 1 2 1 3 18 32 I 100 . % I I total I 
·----··-~·· · 
pupils t 
Score: Time: 
Median 76% Median 31 minutes 
Mean 64.1% Mean 26 minutes 
% of hundreds 6. 24% standard 18 minutes 
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TABLE XIV 
Showing the distribution of scores as related to time . 
for a seventh grade on the Wilson L.D.P. test, initial teating. 
Time in minutes 
% Scores 13 17 18 21 22 23 24 25 27 31 '32 36 ' 36' 38 totals pet. 
100 1 1 1 3 12.51 
96 1 1 1 1 4 :w . 6 0 
92 1 l 2 .8.31 
88 1 1 1 3 1.2.51 
84 1 1 · 2 8 .31 
76 ,. ... 1 2 8 .31 
I 72 1 1 4. 16 
68 1 1 2 8 •. 31 
-
! 64 1 1 4.16 
56 1 1 4.16 
! 48 2 2 8 .31 
I -·-
I 
I 28 1 1 4 .:). 6 
I 
·-
:totals 2 1 2 l 1 1 1 0 1 2 2 4 4 2 24 100'.00% 
i 
i 
I 
: 
I 
-· 
Score: 
Median 84% 
Mean 79.7% 
% of hundreds 12~ 5~% 
total , 
pupils 
Tl me: 
Median 31 minutes 
Mean 28 minutes 
standard 18 minutes 
'I 
I 
I 
I 
I 
I 
! 
! 
! 
I 
I 
! 
i 
I 
I 
I 
I 
Eighth Grade. Scores: The eighth grade, table XV, had six 
children, or26.10% of the class at one hundred, and five pupils, 
or 22.75$, at ninety-six. There were sexenteen pupils above the 
.. median score of 92. The mean score was 93. two pupils made scores 
of eighty-.four. 
Time: One child used up the time allowance of : 35 minutes. 
there were seven in the class or 30% under the time standard of 
n eighteen minutes, but of these there were none who attained the 
perfect score, so none were excused from the corrective work. 
The corrective group was twenty-three class members or 100%. 
The median time was 20 minutes. The mean time was 21 minutes. 
Totals: A sunnnary of pevfeet scoreS'J'.tinte :·i i;.atid "Jiiumber of 
corrective cases in all three grades on all five tests, in the 
initial testing, is shown in Table XVI. 
Addition. (table XVI). Of the seventy-six children, total of all 
three grades, taking the A.P. test, there were nine who received 
scores of 1001& under the time standard of ten minutes; or 12~b 
of the p~pils taking t h e addition test were exempt from taking 
the corrective work. Thus the total coDrective group was sixty-
five pupils or 88% of the ent ire three classes. 
Subtraction: Seventy-nine children were present, and of t h is 
number only t en received scores of one hundred under the time 
standard of seven minutes, or <:, 13% of the pupils taking the 
S . P . test were exempt from taking the corrective work. thus 
the total corrective group was six ty-nine pupils or 87% of 
the entire three classes. 
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TABLE XV 
Showing the distributions of scores as related to 
time · for an eighth grade on the Wilson L.D.P. test, initial 
testing . 
Time in minutes 
. -~ 15 17 18 19 20 21 22 23 24 25 28 32 '35 ---- --- ' 12 13 
~cores I 
100 
96 1 
92 
88 1 
84 
!t otals 1 1 
. -
14 
1 
1 1 
1 
1 ' 
1 2 1 
Score: 
Median 92% 
Mean 93% 
1 
3 
1 
1 
1 4 
~ of hundreds 26.1% 
1 
1 
I 
total. t: pet. 
1 1 6 ~6 .10 
1 1 1 5 ~2 .75 
.. 
1 1 1 6 26•00 .. 
1 4 iJ.6 . 40 
1 2 . 8 . 75 
_,,. 
1 2 1 3 1 1 1 23 100 - ~b 
tot al 
pupi ls 
Time: 
Median 20 minutes 
Mean 21 minutes 
standard 18 minutes 
Multipl i cation: M. . p . test. Of the seventy-seven chi ldren 
taking t h e M.P. test there were two who received score s of one 
hundred under the twelve minute standard of eight and nine minu tes 
respectively, or 2.6% of the pupils taking the multiplication 
test were exempt from taking the corrective work. Thus the tdal 
corrective group was seventy-five pupi ls ol! 97.4% of the entire 
classes. 
Shor t Division: Of the seventy-eight chi ldren taking the S.D.P. 
test , there were seven who received scores of one hundred under 
the eight minute standard, or 9% of all the pupils tak ing the 
short division test were exempt from taking the corrective work. 
Thus the total corrective group was seventy-one pupils or 91%' 
of the entire three classes. 
Long Di vis ion: In this test there were three pupils out of the 
t otal of eighty children who received a score of one hundred ur~er 
the eighteen minute standard, or 4% of all the pupils taking the 
long division test were exempt from taking the corrective work. 
Thus the corrective group was seventy-seven pupils cr, 967& of the 
entire three classes. 
This is indeed a problem for the one attempting the corrective 
program, for it would seem to be as much a teachi ng program as a 
remedial one. Before we discuss the method of drill and 
teaching let us analyze the errors made by one class in all of 
the tests. 
TABLE XVI 
Showing the totals of pupils in all three grades who 
attained the perfect score under the set time standards, and 
those assigned to the corrective group~ based on the re sults 
of the initial testing. 
TEST TOTAL OF PERFECT SCORES CORRECTIVE LOAD 
.30. 
PUPILS NO. PUPILS /o OF TOTAL NO. PUPILS I% OF TOTAL 
A. F. 76 9 12 67 88 
s. P. 79 10 13 69 87 
M.P. 77 2 2.6 75 97.4 
S.D.P. 78 7 9 71 91 
L.D.P. 80 3 4 77 96 
TOTALS 390 31 359 
PAPERS 
' 
PERFECT CORRECTIVE 
SCORES LOAD 
-Thus out of a total of 390 papers there were 31 that had, · 
perfect scores under the set time standards. 
group was 359 cases. 
The corrective 
31. 
Analysis of Seventh Grade Errors. 
Addition: In introduction let it be said that in a test in 
addition it is extremely difficult to determine the cause of error 
simply from reading the examination papers. There are many fact-
v·~ ors such as fatigue, counting, and carelessness, that are not self 
evident. Meyers, (1) "Children's errors are rarely matters of 
carelessness and should not be treated as such." As Buswell (2) 
says, "Diagnosis is incomplete until one finds out the mental 
processes going on in the mind of the child that cause him to 
corrnni t the error. 11 It is probable that there are several reasons 
why example 11x 11 , the twenty-fourth example on the test, (see A.P. 
test in the appendix), led with fifteen out of the twenty-seven 
children mak ing errors on this one example .alone. It is held by 
some that addition of more than five place addends is unnecessary 
except for those training to b·e clerk s or accountants; that this 
situation of four place addends of which there are seven seldom 
occurs in life. It is inferred that after the children had 
finished twenty-three examples, fatigue was bound to set in;· this 
results invariably in increased error caused by increased counting 
and increased carelessness. Example "u", and 11 v" were second, 
tied at thirteen erras; 11 v 11 is the second h ardest example of the 
test, with four place figures and six addends. Example "p" was 
fourth with eleven pupils making errors. "t", "y", "s 11 , "r", and 
"w" followed with seven, seven , five, four, and .four pupils making 
errors on these examples respectively. 
(1) Meyers, G.C. "The Prevention & Correction of Errors 11 , page 9; 
Pl~nouth Pres s , Chi. '25. 
(2) ·Buswell, G.T. & Judd, C.H. 11Sum.rnary of Ed. Invest. Relating 
to Arith. 11 u. of Chi. Press. p. 91, June 1926. 
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The children made marks on their papers 1 counted f i ngers 1 even 
specks on t h e ceiling 1 as the later minute s of the test ticked 
by. r;:-c;:::; No further attempt will be made to d iagnose individual 
althoug· h e_,.a ch_ chi'lci was h e ;J.ped t o ov@.rcome his errors i n addition ~ 
poor habits. 
Subtr ac tion: (see Chart A). In this test the main 
difficulties were process step diff iculties. By far the most 
common error was failure to borrow; . this mistake was made 
t wenty-nine times. Two children made it five times apiece, 
fie:w~~-tll.l others up to three times each especially in association 
with the fi gure zero. As F. E. Grossnickle (1) says, "Zero 
has both numerical value and val ue as a place holder. n Eight 
errors were made concerning the use of the wrong facts. Six 
examples were the occasion for double borrowing , and four examples 
had the use of borrowing when they shouldn't. Four children left 
their examples incomplete. or the twenty-four ch ildren in the 
seventh grade taking the S.P. tes t six or 25% double borrowed, 
thirteen or 54% failed to borrow 1 eight or 33.3% used wrong facts, 
four or 16.7% had incomplete subtractions, and three or 1 2 .5% 
borrowed when they shouldn't have. 
Multiplication: (see Chart B) Of the twenty-four children 
taking t he M.P. test there were sixteen or 66.7% who placed their 
decimal points incorrectly, twelve or 50% used the wrong 
multiplication facts 1 50% added incorrectly1 eight or 33.3% made 
errors on the use or zero, 33.3% left their examples incomplete 1 
and the same with incorrect placing of the partial products. 
(l) Grossnickle, F . E . "Still More Ad.o about ZeronBib. f. El. 
Sch. J. 33:358-64 Ja 1 33. 
CHART A 
Showing the individual errors as made by each child on the 
Wilson s.p. test, initial testing of the seventh grade. 
A.S. Score 96. -n- she omitted this example. 
A.M. Score 96. -u- double borrowing 
J.S. Score 96. -o- borrowed twice when shouldn't 
R. P . Score 96. -r- failed to borrow 
W.O. Score 96. -t- double borrowed 
R.G. Score 96. -j- i n complete subtraction 
P.L. Score 92. -f-y- D!led to borrow twice 
R.P. Score 92. -d-x- failed to borrow twice 
D.P. Score 92. -i-1- incomplete subtraction., double borrowed 
M.B. Score 92. -h-j- failed to borrow., t wice 
c.o. Score 92. -s-y- failed to borrow~ twice 
E.G. Score 92. -f-x- wrong fact., failed to borrow 
C.R . Score 88. -k-o-p- borrowed when shouldn't, three times 
K.M. Score 84. -j-1-q-v- wrong fact, failed to borrow, borrowed 
when shouldn't 
33. 
M. B. Score 84. -b-w-x-y- wrong fact., fai l ad . to borr ow, incomplete 
subtraction 
B.L. Score 76. -f-n-o-s-u-y- wrong fact., double borrowed, failed 
to borrow four times 
M. S . Score 72. -b-d-o-s-:t;-u.- y- wrong fact, double borrowed, 
failed to borrow five times 
K.C. Score 72. -a-f-j-1-o-r-s- fai l ed to borrow, double borrowed 
wrong fact 
J. S . Score 72. - i -o-r-s-w-y-p- failed to borrow five times., wrong 
fact 
J.B. Score 68. -c-d-h-i-m-p-s-w- incomplete subtraction, wrong 
fact three times, failed to bor row 
three times 
CHART B 34. 
Showing the individual errors as made by each child on the 
Wilson M.P. test, initial testing of the seventh grade. 
Pupil score Errors 
P .L. 96. 
R.G. 92. 
B. H. 92. 
R.P. 88. 
A.E. 84 
D.S. 80 
J .s. 80 
J .B. 80 
A.S. 76 
M.S. 76 
A. M. 76 
W .E. 76 
-2- added 3x3•6 
-g-u- decimal $5.90xl0•$5.900. f a iled to carry in 
additi on 
-h-o- zero omitted, wrong fact 8x~7•98 
-e-n-r- zero f act Ox6•6 failed to carry in addition 
inc. ex. 
-a-e-g-y- zero fact 3x0•3, Ox6•6. dec. 
-s-t-u-x-y- wrong add. fact 6/4•11 dec. wrong fact 
4/1/2•10, wrong add. fact 4f2/l=ll 
-g-1-m-n-t- dec. $5.90xl0•$5.900, add. fact 
6/5=13, 9x9/2-=84 
-e-g-m-r-u- zero fact -Ox3-3, dec. $5.•, F. to carry 
7/1•7, F. to carry 7x5/2=35, incorrect 
placing of partial product 
-j-1-m-s-v-w- added 6x2•8, added same fact;' failed 
to carry 9x9/2•82, incorrect placing 
of partial product, wrong add fact 
5/2/1=11 
-g-m-n-p-q-t- dec., wrong add fact, dec.2# , failed 
to carry, X an add fact. 
-a-e-j-n-r-t- added, zero fact 2# , dec. 2# , failed 
to carry, incorrect placing of partial 
product 
- -h-r-t-w-x-y- F. to carry 2#, incorrect placing of 
partlal · product 2# , wrong fact -2# . 
35. 
CHART B (continued) 
Pupil 
Score Errors 
R. P. 76. -g-h -n-r-v-w- dec., wrong fact, failed to carry 2 times, 
inc. ex., incorrect placing of partial 
product 
R.G. 76. -g-j-m-t-v-x- dec. 2 times, failed to carry, x fact, 
J.S. 76 
inc. 2 times. 
-q-r-s-v-w-x- placed carry no. in front 2xlll-12, 
failed to bring down no. 0 in 
multiplicand, 2 times, x fact, I fact, 
d.nc. ex. 
CQO. 72 -f-h-i-n~o-s-t- dec. 4 times, mult i plied I fact, I fact, 
-:;:.· fact 
c.R. 68 -g-i-p-r-t-u-w-x- dec. 3 times, I fact, added, failed to 
carry 
K.C. 68 -e-g-i-j-n-s~t-w- zero fact 3ff , I fact, inc. ex. ex . no. 
E. G. 68 -e-f-g -j-n-p-s-t- zero fact, I fact 4# , dec. 2# . 
A.R. 60 -b-d-e-f-i-o-s-t-w-x- zero fact 3# , dec.3# , added, inc. 
ex. 2# , careless-wrong fact lx7•1 
W.O. 60 -e-f-h-j-1-n-r-swtt-w- dec.3# , failed to carry 2# , x fact 
2# , I fact, zero fact, added, inc. 
ex. 
B.L. 56 -c-f-g-h-j-o-r-s-t-u-x- dec.3# , added 3#, x fact 2# , 
failed to carry, doubles $7.40x6•42. 
240. 
D. P . 48 -c-e-g -j-1-o-p-r-s-t-u-w-x- zero fact 4# , faile d to 
carry, I fact 4# , x fact 2# , incorrec t 
plac i ng of partial product 
IVI .B. 40 -e-1-m-n-o-q-r-s-u-v-w-x-y-i- -dec., x fact 5# , I fact 
5# , inc. placing of partial product 
There were seven or 29% who added multiplication facts, and 
thirteen children or 54% failed to carry. Three or 12.5% 
multiplied addition facts and one child or 4% placed the carry 
number as a partial answer, as 42 x 6 equals 2412, while another 
double multiplied. In this process test 24% of the errors were 
made in placing of the decimal point, (34 errors). Wrong 
36. 
multiplication facts were second with 26 errors or 18% of errors. 
Wrong addition facts were third with 22 errors or 16%. Failure 
to carry was fourth with 18 errors or 13%. Adding of 
multiplication facts was the caus e of 11 errors or 8%. Difficulty 
with zero caused 11 errors also. Ten examples were l eft 
incomplete, (6!%). Incorrect placing of partial product caused 
seven errors or 4!%. . :rYiultiplication of addition facts caused three 
errors, or 2%. Cause due to carelessness the same. And failure 
to place a number in the product when there wa.s a zero in the 
multiplicand was the cause of two errors. The last two errors only 
happened once eacl1; the placing of the carry number in front of the 
product, and a double product. 
Short Division : (see Chart C) Of the twenty-four pupils 
taking the s.n.P. ~est there were fourteen or 58.3% using the 
. 
wrong· facts, ten or ~1.7% omitted their remainders, seven or 29% 
left incomplete quotients. There were six or 25% who omitted 
decimal points, four or 16.7% placed their remainders in the 
quotient, two or 7% failed to carry in multiplicatiott 7% also 
placed the wrong denominator in their remainders . One or 4% h ad 
the wrong remainder, 4% completed the division rather than use a 
remainder, and 4% had an incomplete example. 
CHART C 
Showing the errors as made by the seventh grade on the Wilson 
S.D.P. test initial testing in September. 
9 
A.S. 96 -1- wrong fact 4~ 
A.M. 96 -n- incomplete ~uotient 
P.L. 96 -h- wrong denominator 
7 
R.G. 92 t-u- wrong fact 7/47, 
0 
in remainder 
5 
same 5/IO" 
c.R. 92 b-u no . remainder 773, no decimal. 1 0 02=. 
K.M. 92 b-s no remainder 7{!'": wrong fact 37'J7 
0- 111 
w.E. 92 f-m wrong fact 3/4, failed to carry 2723:8 
31 1 
R.P. 92 b-1 wrong remainder 6~, wrong fact 4/97 
37. 
0 
J.B. 80 b-k-m-u-w no rem. 7/!, 
0 
81 
failed to carry 3~, 
111 
s &ll.e 2 ;'232 
7 
W.O. 80 b-d-f-t-w no rem. 7/3, wrong fact 9/54, wrong den in rem. 
incomplete quotient 2#. 
0 32 73 
K.C. 76 b-g-i-n-x-y no rem. 7/!, wrong fact 5~, add ed 7/!6!, 
91 1~ 
wrong fact 7~~ placed rem. in quotient. 
4_ 30 
M.S. 72 b-g-n-t-v-x-y wrong div. 7~ , no rem. 5fiSZ, same, wrong 
683 
fact 7/4797, 
800 
8/6402. 
26 400 
same 4~, no rem. 7/2803, same, 
0 30 
R.P. 64 b-g-i-1-n-t-u-x-y- no rem. 7/3, 5~/ wrong 
21 
fac t"'r /l.6T 
52 
7,f!?rn, dec. 
249 90 
same 4~, no rem. 7~, wrong fact 
400 800 
no rem. 2# 7/28o3', · 8/()40'2'. 
0 
R.G. 64 -b-c-d-g-j-m-n-u-y- no rem. 7~. 
6 
wr'ong _fact 6~, same 
5 
9/54, 
wrong 
wrong 
3 2 6 8 
incomplete ~uotient 5/1525, same 9/64S V 
113 9 
fact, 2~, inc • .:.Luot. 7~01 no decimal, 
70 ~ 
fact and inc. ~uotient 8/6402. 
38. 
CHART C (continued~ 
.4- 56 
D.P. 58 b-c-g-n-t-u-x-y- completed div. 7/3:IT, wrong fact 6~, 
32 91 
rem. placed in y_uot. 5(I'5:Z, same 7 j63I, wrong 
686 5 403 
fact 7/4797, same 5/IO, rem. in ~uot. 7/2803, 
802 
8/6402. 
0 
A.R. 48 b-g-n-o-p-r-s-t-u-v-w-x-y no rem. 7/3, 
30 
same 7/!5:2, same 
90 607 
7/631, inc. ~uot. 6/36042, same 6#, dec. omitted, 
400 . 800 
no remainder 7/2803, 8/6402. 
91 
J.S. 36 b-d-e-g-k-n-o-p-r-y no anser 7/3, wrong fact 9/549, same 
121 30 827 
7/497, no rem. 5~, wrong fact 8/6584, same 
97 
7j63l, inc. quot. 4#, decimal omitted, ? 
16036 
4/64014, inc. ex. 3 times. 
0 
c.o. 32 b-c-d-e-g-h-i-1-m-o-p-r-s-u-x-y no rem. 7/3, wrong fact 
56 69 77 
6~, same 9~, same 7~, rem. put in quot. 
32 59 20 
5j!"51!, wrong fact 8;'4'tm, no rem. 7/I6I', inc. quot. 
23 9 1 7000 
4~, same 7/6!I , ditto, same 4/28012, same 
100~ 400 800 
4/4016, ditto 2 times, .no remainder 7/2803, 8/'6'4m!. 
·o 32 
B.M. 32 b-g-k-1-n-o-p-r-y- no rem. ?/3, rem. put in quot. 5/152, 
7 22 91 
wrong fact 8;6'5, same 4/99, rem. put in quot. 7/631, 
i 6Q'"t 
inc. 'iUot. 6{3:804'2:, same 4 times, decimal omitted 
402 803. 
3 times, rem. put in ~uot. 7~, 8/6403. 
Note: This chart :ts read as foJ,lows: ~e , ff:rst pupil, A .. S. h a d 
--r 
a score of 96. This uupil} missed or:e. 'e](B.rnpl·e example l· 
'rh!e erro~ in . the ._examp.l .e was ~n the fact 4/9. The answer 
l.r 
given was 9 instead o~ 2 
• 
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There were 112 errors detected on the S.D.P. test. The wrong facts 
were used 32 times, 29% of the 112 errors. Incomplete quotients 
were the cause of 30 errors. No remainder, or .oniitt ed remainders, 
were the cause of 27 errors, or 24% of the 112 errors. Decimals 
caused 8 err.ons, or 7 '/b of errors. Remainders placed in quotient 
as the partial answer 6 times or 5Jb . Failure to carry 3 times,-
2%, wrong denominator in remainder, and wrong division 2 errors 
each. One pupil used the wrong remainder, and another added once, 
completing the list of errors as determined from the tests. 
Long Devision: (Chart D) Of the twenty-four children taking the 
L.D. P . test there were eight who used the wrong multipl i cation 
facts or 33.3;·~ , seven or 29.2%' h ad examples undone, six.:·~or 257t 
used the wrong subtraction facts, five or 20.8% had remainders 
larger than the divisor, four or 16.7% made errors in carrying , 
and 16.7% also left incomplete quotients. Three of 12.5% omitted 
the decimal points, and one child or 4% omitted zero and borrowed 
when shouldn't. 
There were 109 errors detected in long division. Sixty-five 
examples were incomplete. This is 59.9% of the detected errors. 
Twelve used the wrong multiplication facts,or 10.6% of errors. 
Eight examples had remainders the same or greater than the divisor, 
or 7.3% of errors. Decimal points omitted or incorrectly placed 
were the cause of six errors as were carry mistakes and wrong 
subtraction facts, 5.5% of errors each. Four examples had incom-
plete quotients, 3.7% of errors. One example had zero omitted in 
the quotient,(incomplete quotient) and one example had use of 
borrowing when it shouldn't have, 1% each of errors. 
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CHART D 
Showing the individual errors as mad e by each child on the 
Wilson L.D.P. test, initial testing~ 
Pupil score erra5 
A.S. 96 
J.S. 96 
·p.L. 96 
R.P. 96 
n.s. 92 
K.M. 92 
D.P. 88 
M.S. 88 
K.C. 88 
A.M. 84 
A.R. 84 
w.E. 76 
R.P. 76 
-t- multiplication fact 9x8•77 
-'1- incomplete quotient 
-v- wrong subtraction fact 3-1=1 
-a- decimal point omitted 
v-w- wrong subtraction fact 3-1=1 failed to carry 
w-x wrong multiplication fact 5~2•18, inc. quotient 
r-w-y wrong multiplication fact 9x3•26, wrong add. 
fact 5.x3•17 • borrowed when shouldn't. 
u-w-y wrong multiplication fact 4x3•6, decimal, 
remainder same as divisor. 
r-t-u wrqng multip1ic ation fact 8x8/2=73, same 
1x98=908, wrong subtraction fact 13-9=3. 
i-m-o-t wrong multiplication fact 4x9•32, inc. 
quotient, failed to carry 7x7/2=5o, carry 
fact 9x9/7=89 
a-h-1-p decimal omitted 3 times, subtraction -fact 
2-1=7. 
b-e-h-o-t-v wrong subtraction fact 8-2=4, carried when 
6 
shouldn't, wrong fact 45/3!, carried 
double, remainder greater than divisor, 
incomplete quotient. 
g-s-t-w-x-y wrong subtraction facti partial product 
9x7•7, wrong fact 98jmr, remainder larger 
than divisor two times. 
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CHART D (continued) 
R.G. 72 b-g-h-p-r-s-t child did work on another paper contrary 
t .o directions - only ans wers present. 
c. o. 68 r toy child only did examples a to q. 
w.o. 64 q to y child only completed a through p. 
E.G. 64 h-1-p-t-u to y all uncompleted; all others correct. 
J.B. 56 f-g-q to y incomplete quotient, remainder greater than 
divisor, q to y undone. 
' 1 
B.L. 48 e-n-o to y wrong fact 52/II, wrong multiplication fact 
2x3•3, o to y undone. 
M.B. 52 b-h-1-q to y wrong multiplic ation fact 2x2•0, same 
2x9•17, remainder greater than divisor, 
examp les q to y undone. 
J.S. 28 chi ld only completed ex amples a-b-c-d-e-h-j; these 
done correctly; all others undone. 
.. 
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CHAPTER III. THE DRILL PROGRAM. 
The drill program arises in arithmetic as a basic need - to 
fill life situations. "The teaching job in arithmetic is to 
prepare children for their life work. 
curriculum of the grammar school." (1) 
It has its place in the 
Sweeney {2) says, "90% 
of adult figuring is in the fundamental processes." With these 
statements of Turner and Sweeney, let us go on to a discussion 
of the drill technique. 
Motivation: Most teachers consider the goal of 100% 
mastery or 100% scores to be sufficient motivation for a drill 
service. However it is believed the children need a great deal 
more than this to drive them on to success. No matter how 
intent a child may be on securing perfect scores, the eve~J day 
drill on fundamentals becomes a dull and drab "thing to be done" 
after a short time unless our immediate daily or wee kly goal is 
set. It is essential that the child see his labors amounting 
to something other than an intangible something or other - that 
other children have and they don't. Thus the important poin~ 
in the administration of drill seems to be interest. 
(1) /1 ' Turner, c. A. What Need for Math. in Gr. 8? Sch. Rev. 
45:592-607, 0'37 
(2) {f \ I Sweeney, M. E. 100% in Fund. 
Bibliog FEd. Meth. 16:'170-174 Jan. 1 37 
.. 
As Brownell {1) says, "The chief problem was to get on friendly 
terms with the children, to awaken their interest in the work, 
and to enlist their cooperation with a view to improvement." 
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We who have been in the field take definite steps to bring 
about an earnest desire of the children to secure perfect scores, 
by several meaningful procedures. 
First and most vital, is the progress chart on which each 
child's daily work is recorded and from which he can note his own 
progress. In this it is important that the teacher take 
precautions. The necessary measures being to vary the load, -
that is we must be on the guard for individual differences, 
variations in speed - some being faster, some slower than the 
normal. We must not let any one child or two fall behind the 
rest of the class. This means apportioning the drill load 
, 
according to abilities. This is perhaps the most important part 
of the drill program; - as chi ldren are so easily discouraged. 
Second is the grouping. This follows naturally the first 
step in motivation. The reasons for grouping according to 
ability being to better apportion the drill load, to be able to 
handle the class in smaller groups, and to weed out difficulties 
more easily. 
And next the interest derived by each group in its position 
at the time. 
(1) . q ~ Brownell, w. A. Rem. Cases in Arith. 
Pea. J. of Ed. 7:100-107 Sept • . '29. 
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That is group "A" being the smartest group will try to maintain 
its position, group "B" knowing it is only a step behind " A' will 
work harder trying to catch group "A", and g roup "C" the mediocre 
pupils must in most cases have their process step diff iculties 
-
cleared up. This is pointed out to them and the teacher goes 
about it- individually informing each .of his or her difficu l t y 
in the process. This leads the pupil to the thought "Ah as 
soon as I can prove to teacher I know how, I will be promoted to 
the next group. Then as I can do it faster I shall move up to 
the top with the group n A". 
One of the finest set-ups for this method of homogeneous 
groupings is the following which was used i n the corrective work 
for this study. It was known to the children as the hospital . 
It was used during the regular before-school-work and again 
during the daily drill period. A chart was drawn on the 
blackboard to represent a hospital's floor plan, showing doctors' 
offices, sun room for conval escents, wards for surgery and 
contag ious cases, and finally what was called the d anger list 
where patients who were very badly in need of First . .lid went to 
receive it. The scheme is a simple one yet it was found to be 
ex cpetionally good as a motivating i nfluence. Children who had 
received hundreds n aturally bec ame the doctors on the staff of 
the hospital. Their duty it was to pass around the room and aid 
the patients in any way they could. They were also the group 
leaders in the black board drills, etc. Patients as they improved 
were moved from the Danger List to the Wards. 
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When they felt they could make a perfect score they were allowed 
to take a test that was similar to the Wilson tests; if they 
earned 100 they were sent to the Sun Room where it was their 
privilege to start work on another process. As has been atated 
_.. this system was thrillingly received and beautifully executed; 
even the parents were told about The Hospital. 
In conclusion of this motivation part of the technique of 
drill, let me point out a few musts. 
1. We must infor.m the class that our mothers do not want 
children who cannot count their change correctly. 
2. Employers do not want clerks who consistently make one 
error in ten examples. 
3. If they are to go on to high school they must be able 
to do the four fundamental processes step by step correctly and 
do them in "jig time". 
4. .We must divide the class according to need. 
5. We must keep daily or weekly records of each child's 
progress, available to the child as well as to ourselves. 
6. We must make our drill program of interest to the child. 
(varied program) 
7. We must apportion our drill load according to pupil 
ne.eds and abilities. 
Thus to plan a successful program for drill in the 
fundamentals, teachers must "buj_ ld up exper i ence and meaning for 
sufficient motivation. " (1) > . _· . 
(1) Wilson, G. M. 11 The Challenge of 100% Accuracy in Arith~' 
op. cit. 
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2. The Drill Procedure. Drill is the constant review and 
repetition of learned material leading to mastery of the subject. 
Flash cards are perhaps the best individual help in nastering the 
fundamentals. 
I. Cards of addition combinations up to 39 plus 9 are used. 
(1) nThe combination and answer were put on the back, so that 
group leader may know what is being flashed and its answer 
i mmediately." 
We must not lose sight of the fact that one of the most 
important re~uisites of a good drill is that it be meaningful to 
the learner. Thus we must spend much time in the beginning in 
the attempt to furnish the children with various number 
experiences through informal ayices. (2) 
II. Flash cards are well mastered by all. (for the method 
refer to Yarbrough, page 50 (3) i.e. rr r hat is, give cards to 
· leader- leader flashes cards- reader if hesitates or counts etc. 
does not know the combinations; is given the card to practise 
with, until all combinations mastered by all pupils.") We find 
the row of simple combinations written across the blackboard - as 
9 plus 2, 5 plus 7 etc. makes a good morning drill in the regular 
arithmetic class. Twenty-five combinations for t h e first week, 
with four or five children seeing who can do them the fastest; 
correctly. This has been found to work out well. The second 
week three addend columns are used - as 9 plus 2 p lus 7 and all 
step difficulties have since been memorized and ironed out for 
the two addend combinations. 
(1), (2), (3) Yarbrough, D. p .50 thesis Ed. 1938 
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The third week 9 plus 2 plus 7 becomes 9 plus 2 plus 7 plus 6; in 
this way we are slowly approaching the higher of the upper decade 
facts , now as far as 27 or 18 plus 9 equals 27. 
III. During this third week it is sometimes advisable to 
have one addend a two place number from 10 to 19, plus 9, equals 27, 
only written in the other form as 18 
-/-9 
7J7 
IV. The obvious precaution to take at this point is to be 
sure to put different combinations on the board each day as there 
are some who will invariably memorize the answers and when called 
on to recite merely stand and "spout" answers. We must always 
be on the lookout for "memorization without understanding." This 
is an important point in the drill procedure. The pupil must 
understand that adding any number gr eater than zero (o) to the 
number (9) nine puts the answer automatically in the next decade, 
and so on • . 
v. Another fine game to play is very similar to a spelling 
bee; divide the class into two e~ual parts; one group stands on 
either side of the room. The flash cards are used in much the 
same way as words - if a person fails he sits down and is g iven 
that card to memorize. Of course this is much slower moving 
than merely using groups and .doing the same things as in paragraphs 
I and II, but it helps hold the class' interest. 
VI. Adding games in the groups at the board work out quite 
well, so I have found in the first three processes addition, 
subtraction and multiplication. 
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Of colirse the se can be changed as I and II to the upper decade 
facts and III. This type of grune in multiplication tends to 
have chi ldren cease saying the tables and make rapid associations 
so necessary in the fundamentals. (Sweeney (1) says, nautomatic 
~ response leaves no time for the counting or silent repeating of 
tables. This is easy if the children are interested. The 
teacher's program should be preventive rather than remedial. 11 
Joseph ine MacLatchey in "Reclaiming the Countern (2) says, 
"Counting in Addition is more than a bad habit, it is a symptom 
of seriously inadequate number understanding. But in an 
intelligent individual, rmner than being an incurable and 
permanent defect, inadequate number understanding can be corrected. 
This prove~ though counters in addition,these children were not 
"born short" in ar i thme tic • Each child should be granted the 
privilege of appreciating number as something which he is quite 
capable of understanding, and using. rr Lindquist (3) says, 
"Speed is the only remedy to overcome finger counting by any 
physical means." 
I' rJf '' (1) Sweeney, M. E. 100/0 in Fund •. Bib. f. Ea. lvleth. 16:170-4 
(2) 
(3) 
Ja 137 
MacLatchey, Jos. ~ Reclaiming the Counter;' Ed. Res. Bul. 
16:85-90 Ap 1 37 
II \ 1 
Lindquist, T. ·T 1ch'g Add. Meth. Grade T'ch 1r 54:30-0'36. 
-Speed drills were used as a method here as well. Each row 
was given a name as Harvard, Yale, etc. and the last five or ten 
minutes of every arithmetic period was used as a reward for good 
behavior; in this manner one from each row was sent to the board 
to compete. 
row's banner. 
The winner was a~lowed to stick a gold star on his 
The children in their seats also raced and the 
winner there also was rewarded with a star. Examples in all 
processes were used. 
However we must not forget that the first re~uisite is 
accuracy. As Sweeney (1) says, "Accuracy first - speed should 
follow. Accuracy must be stressed and fought for in order to 
bring out the habits of worl{ and t h inking which will eliminate 
errors so ruinous to any form of calculation." 
Mixed numbers may be used in addition groups 
at the board also in carrying numbers as carry ing 
in the head as when you add four or five of these 
digits. 
VIII. The usual me thod of using these games in the 
homogeneous groups at the blackboard is to g ive one game to each 
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group (the same game). When all are apparently becoming a little 
tired of the game, that is after it has been used a few days 
during the drill period it is wise to promise a ne w game for the 
next day. Some teachers prefer to have a different game for each 
group and have each group progress - from one game to the next as 
group 11 C" takes over "B"'s game and group "B" starts on g roup "A" 's 
game while group 11A" is given a new game. 
" l ) (1) Sweeney, M. E. 100% in Fund. Ibid. 
-This is important as a motivating principle, as it 1-~eeps 
interest up from we ek to week. 
3. Time Element. 
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A. Some educators believe drilling is the only way to 
teach, the progressive school does not believe in any dr i ll, and 
the conservatives strike a happy medium putting drill into its 
proper place in the curriculum. We must as teachers cover our 
course of study, but - must we cover it to the exclusion of the 
basic foundations, that is , must we dash from one process to 
another, and one new principle to another new principle with out 
drilling on the fundament al steps and processes. As Yarbrough 
says, "(1) " Are we as teachers guilty of allowing a repeated 
accumulation of difficulties to be added to the child's 
unmas t ered list week after week, ultimately leading him into 
general confusion?" This is the part to be played by the drill 
program. It is to be used as a drill and corrective service in 
fundamentals. The important thing then is the constant review 
of learned material. Brownell s ays, (2) ttwithout necessary 
supervision over the newly acquired procedure the children may 
revert to their older, less effective, but better known methods." 
In other words, constant review and drill is a necessary 
point in the teaching of arithmetic. 
(1) Yarbrough, D. Thesis in Ed. M. 1938. 
,, . " (2) Brownell, w. A. Rem. Cases in Arith. op. cit. 
.. 
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B. Now as to the proper amount of time to be spent on the 
drill program. This depends strictly on the teacher himself. 
There are at least two definite views taken on this point. Some 
say there should be one period a week devoted to drill on 
fundamentals, hence review. Others say a few minutes each day 
fill the need of keeping the fundamentals fresh in the children's 
minds. It has been found in this study one entire 30 minute 
period a week devoted first one week addition, the next 
subtraction and so on gave the results as noted (with exceptions 
already noted.) Of course drill is necessary on new material 
as it is given. This is a definite part of the teaching program. 
~ut here we must look out for the drill load~- that that which 
is assigned is of the "usable" type and not merely dull 
repetition as this would be terribly deadening to the child's mind. 
We must try to get away from the antiquated view of mental 
discipline, and assign not fifty examples of the same thing but 
merely five or ten and then go back to it later on to make certain 
it has been retained. 
It has been found when a large body of work is assigned the 
children groan and some say they won't do it. This indicates. 
too large a load has been assigned and what is done is done only 
because it has to be done or they will not get any credit. 
Whereas when just a few examples are given they appear all smiles 
and go at it with a fi?e spirit. Thus it is felt if the 
teacher assigns a reasonable amount of work, the child attacks it 
and understands it equally well as though he had fifty of the sane 
type to answer. 
rloston University 
aohQOl of Education 
· -.__ J..i bra:r:r. ~ 
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Of course we must not stop with the small assignment - there must 
be a check-up or foll ow-up later on. It has been found in this 
· study that much better results are obtained from drill of this 
sort than the old way. And the children appreciate it and 
.. definitely retain it equally well. 
4. Drill Material. What constitutes drill material? Wilson 
(1) tells us in his Challenge of 100% Mastery in Arithmetic, that 
"The fundamentals are useful enough in daily life to justify 
drill." Wilson sets up in his "What Arithmetic shall we teach" 
the modern view on usable and non-usable material in aritruaetic. 
I shall not repeat it here but nevertheless, let us set up a. few 
standards for a modern drill service. 
A. The drill service shall consist necessarily of the 
fundamentals. Namely: the fundamental processes, addition, 
subtraction, multiplication and division. This infers of course 
much practise in these basic needs of life and business. From 
here we of course must have considerable practise in the use of 
the simple fractions, halves, eighths, fourths and thirds, etc. 
(See Dalrymple on Useful Fractions.} (2). The next field is 
that of decimals. Here we find the necessary decimals to be 
those requisite to an understanding of the use of United States 
money, never going beyond the "thousandth" place. (for mills.) 
Practise in rounding-off is useful - to the nearest cent. 
(1} Wilson, G. M. 11Challenge to 100% Ari th.'' op. cit. 
(2) Dalrymple, c. o. & Wilson, G. M. 
J. of Ed. Res. 30:231-347 Jan. '37 
(I ,I 
Useful Fractions. 
Vol XXX No. 5 
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As Russell ( l. ) says, "it is · s:urprising how few decimals are 
necessary i.n business life and how few persons need have more 
than a re ading knowledge of them." Other decimals are those 
necessary to an understanding of the principles of percent. And 
.. lastly there should be practise in the functions of percent. 
5. Present Drill Services. 
Let us look at a few sixth and seventh grade drill_ pads 
now on the market. These are a few of the not so commendable 
features of the present drill pads. However every type of 
example menti oned is common in the text books, etc. This next 
material is presented to show the amount of .unusable material 
present in the available drill pads and the overdone amount and 
type of work on the fundamentals. This is the only reason the 
following comparisons are made. 
It is thought that the drill pad business is purely~ a 
commercial thing - each company claiming to have the best product 
on the market and the greatest variety of examples, etc. 
I trust it is understood this is not a critical study of 
these drill services; it merely points out a few of the 
meaningless examples given therein. 
1. Gimand Company, Eugene Smith, David Reeve, Edward 
L Morss. 1936 for 6th grade. 
A. 10 fairly average pages of fundamentals 
B. followed by 15 pages of written problems 
(1) Russell. thesis now in preparation on Useful Decimals 
work with Browne & Sharpe, Machine Tools. 
• 
c. Fractions pag e 26 on - lowest denominator halves, 
highest {p 107 16) 
72 
D. Volumes page 40 on 
E • Ratios page 25. 
F. Page 51 3/4 bu. 2 pk. etc. 
G. Decimals never more than 4 places as on page 66. 
H. Never have more than 6 a:ddends~ J This pad is 
better than average, has more usable material but less of it and 
lots more unusable material. For the latest thing it is far 
more advanced than a normal sixth grade requires. 
2. Lennes Pad six - Laidlaw Brothers 1933 Chicago, 
New York, San Francisco. 
A. Here for example we find on pase 3 
a. Addition of nine addends in a column two-place 
addition, the final addition being 51 plus 9 • 
• This is too much to expect of anyone except a 
person training to be a store clerk or an 
accountant. 
B. a. We find on page 16 use of fractions, the 
denominators, 16ths, 15ths, 14ths, etc • 
• Are these usable - or merely of computational 
value? 
c. a. On page 23 we add together 4 5/8 plus 2 7/24 • 
. A fine example of usable fractions? 
D. a. On page 23 we add together 24ths, 6ths, 8ths • 
• More fine fractions? 
54. 
• 
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E. a. Page 40 we find changing miles to rods - cubic 
yards to cubic feet, cords t o cubic feet, 4 score 
to acres to square yards, square rods to square 
F. 
yards, square miles to acres, etc. 
b. For special training,these are fine • 
a. Page 64 - 4 bu 1 pk 
-3 bu 2 pk 
22 rd 7 ft 
-13 rd 12 ft 
b. A fine example in subtraction of denominate 
numbers plus the same in multiplication and 
division? 
G. So far decimals, ex amples galore all kinds never 
going beyond fourth place, page 71, or f:tfth place 
as on page 851 
;3. John c. Winston Co., L. s. Brueckner, Anderson, Benting 
and Merton 1929, for 7th grade. 
A. Fundamentals fine - and more of them (real mental 
discipline) never more than 9 addends, and columns 
never total much more than fifty1 
B. In fractions the denominators never go over 65ths. 
c. Same as ab ove in denominate numbers 1 
D. Never over 4 places in decimals, etc1 
Still another of t he same type. Good! Yes, but 
questionable in many cases. 
• 
4. American Book Co. c. B. Upton for grade 7 1932 
A. Addition - never more than 9 addends. Columns 
hardly ever go over fifty. 
B. Lovely word problems1 
c. Decima~ only to fourth place • 
D. Fractional parts never over 65 and so on - another 
good drill pad but as to its every day value, -
good in a few people's every day. 
5. We have looked over four of the modern usage drill 
pads and found to our way of thinking that they require too much 
in the way of detail as regards pupil rote memorization and table 
work as well as extra good head work. 
Wilson (1) in his survey in 1919 showed 1/2 to 2/3 of the 
arithmetic included in ordinary tex t books and taught in schools 
is useless. In adult life approximately 30% is multiplication, 
20% is addition, 15% subtraction, 10% division, 10% simple 
fractions and 10% interest and per cent. Do these suit the 
average seventh grades? By the hypothetical standards thei do 
notl And what we need is a drill service that gives us what we 
want. 
(1) "A Wilson, G. M. survey of the Social and Business Usage ,, 
of Arithmetic. p. 62 T'ch 1rs Coll. Col. Univ. New York '19 
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-It is possible that the ideal drill service has not been 
constructed. However, the reader will do well to explain a 
drill service in which there has been a conscious effort to meet 
definite drill specifications. 
presented elsewhere. {1) 
The plan is graphically 
It has been found that by following the standards herein 
set up and by following no text book too closely and no drill 
pad too closely that the desired results can be secured. The 
impossible has not been demanded, hence, the results at least 
are good solid fo.Undations for future "Math!' teachers to work 
with. 
( 1) Wilson, G. M., Stone, M. B., and Dalrymple, c. o. 
'(Teaching the New Arithmetic Fundamentals!' 
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CHAPTER IV. The Retesting. In March after considerable work 
on these same fundamentals had been completed the re-tests were 
given. The results were a vast improvement !n both score and 
time in almost every case. The mean total decrease in mean tim 
111 on all tests for all classes was five and sixty-four hundredths 
minutes, and the mean increase in score on all tests for all 
classes was seventeen and twenty-one hundredths per cent. 
(Table XXXIII.) 
Addition. Sixth grade scores. The sixth grade, (table 
58 . 
XVII) had eight or 29.6% at one hundred, six children or 22.2% of 
~· o1 ninety-sixes, nine or 33.4% of ninety-twos, and four or 14.8~ of 
eighty-eights. The median score was 96% and the mean score was 
94.7%. This means that the sixth gr ade i mproved as to mean scores 
on the A.P. test 15.4% as table XXXIII shows. The increase in per-
feet scores was 22.7%, or a six pupil increase as shown in 
table XXXII. 
Time: There were twenty-four of the twenty-seven pupils taki ng 
the re-test, who took up to the standard of ten minutes. Of these, 
seven had hundreds. Two took eleven minutes and one took twelve 
minutes. The median time was seven minutes and the mean time was 
seven and four tenths minutes. This is a decrease in mean time of 
five and two tenths minutes for t he class. (Table XXXIII). 
Seventh grade scores. The seventh grade, (tables XVIII and 
XXXIV) had fifteen children or 65% of hundreds, four or 17.5% of 
ninety-sixes, and the same of ninety twos. 
class on this A.P. test was 97.3%. 
The mean score of the 
-TABLE XVII 
Showing the distribution of scores as related to time 
for the sixth grade on the Wilson A.P. test, re-test. 
.---
% Scores 
100 
96 
92 
88 
totals 
- 1-----
Time in minutes 
2 3 5 6 
l 2 l 
l l l 
2 2 
l 
1 l 5 5 
Score: 
Median 96% 
Mean 94.7% 
7 8 9 10 
l l 1 
l l 
l 3 
l l l 
---· ~···---
3 6 2 l 
% of hundreds 29.6% 
11 12 totals per cent 
l 8 29.6 
l 6 22.2 
l 9 33.4 
4 14.8 
- -
2 l 27 100.% 
total 
pupils 
Time: 
Median 7 minutes 
Mean 7.4 minutes 
59 . 
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TABLE XVIII 
Showing the distribution of scores as related to time 
for the seventh grade on the Wilson A.P. test, re-test. 
- Time in minutes 
5 6 7 8 9 10 11 totals per cent 
% Scores 
100 4 2 1 2 5 1 15 65. I 
96 2 2 4 17.5 
92 1 2 1 4 17.5 
.. 
totals 4 2 1 5 5 5 1 23 100.% 
total 
pupils 
·-'-··- - -
Score: Time: 
Mean 97.3% Median 9 minutes 
% of hundreds 65% Mean 8 minutes 
Note: The Median is not indicative when more than 50% are 
at a g iven score or time. 
-61. 
This means that the seventh grade improved as to mean score 13.2% 
on the A.P. test. (Table XXXIII) • The increase in perrect 
scores was 48.0%, an eleven pupil increase. 
Time: There were twenty-two out of the twenty-three pupils 
taking the re-test who took up to the standard of ten minutes. Of 
these fifteen attained the perfect score. The median time was 
nine minutes, and the mean time was eight minutes. This was a 
decrease in mean time of six minutes, for the class. 
(Tables XXXIII and XXXIV). 
Eighth grade scores: The eighth grade, {table XIX), has 
fourteen children of 73.5% of hundreds, four or 21.0% of ninety-
sixes, and one or 5.5% of ninety-twos. The mean score was 98.7%. 
This means that the seventh grade i mproved as to mean scores 4.5%, 
(table XXXIII), while the increase in perfect scores was 48.5%, to 
a percent of 73.5% hundreds. (Table XXXII). 
Time: There were eighteen of the nineteen children taking the 
re-test who took up to the standard of ten minutes; or these 
thirteen had hundreds. One child took fourteen minutes. The 
median time was six minutes and the mean time was six and three 
tenths minutes. This is a decrease in mean time of one and two 
tenths minutes for the class. {Table XXXIII). 
Subtraction. Sixth grade scores: The sixth grade, 
(table XX), had twenty children or 77.0% at the perfect score, an 
increase of 58% or 14 pupils of perfect scores. (Table XXXII). 
There were five or 19.2% of ninety-sixes, and one or 3.8% or 
ninety-twos. 
-TABLE XIX 
Showing the distribution of scores as related to time 
for the eighth grade on the Wilson A.P. teat, re-test. 
Time in minutes · 
3 4 5 6 7 8 9 10 11 totals percent 
---·- --
% Scores 
100 3 2 1 2 2 1 2 1 14 . 73.5% 
96 1 1 1 1 4 21.0% 
92 1 1 5.5% 
totals 3 2 3 2 3 1 3 1 1 19 100.% 
total 
pupils 
Score: Time: 
Mean 98.7% Median 6 minutes 
% or hundreds 73.5% Mean 6.3 minutes 
62. 
-TABLE XX 
Showing the distribution of the scores as related to 
time :·· for a sixth grade on the Wilson S.P. test, re-test. 
Time in minutes 
2 3 4 6 7 8 9 10 11 totals fPercent 
-
% Scores 
100 1 4 3 4 2 4 2 20 77. 
96 1 2 1 1 5 19.2 
92 1 1 3.8 
totals 1 1 4 5 6 2 4 3 26 100.% 
total 
pupils 
Score: Time: 
Mean 98.9% Median 7 minutes 
% of hundreds 77% Mean 7 minutes 
63. 
-The mean score was 98.9%, a class improvement in mean score of 
11. 9%. (Table XXXIII). 
Time: There were seventeen of the twenty-six children taking 
the re-test who took ~p to the standard of seven minu tes. The 
64 . 
remaining nine re~uired up to the maximum of eleven minutes. The 
median time was seven minutes and the mean time also was seven 
minutes. This shows a decrease in mean time of two and five 
tenths minutes for the class. (Table XXXIII). 
Seventh grade scores: The seventh grade, (tables XXI and 
XXXV), had eighteen children of 78.2% at the perfect score, an 
increase of 61.3% of perfect scores. There were three or 13% at 
ninety-six and two or 8.8% at ninety-two. The mean score was 
98.7%, a class improvement of 11.4% in terms of mean score, (tables 
XXXIII and XXXV). There was a pupil increase in perfect scores of 
fourteen pupils, (table XXXII). 
Time: There were fourteen of the twenty-three children taking the 
re-test who took up to the standard of seven minutes. The remain-
ing nine required up to the maximum of ten minutes. The median 
time was six minutes and the mean time was six and four tenths 
minutes. This is a decrease in mean time of one and eighty-five 
hundredths minutes for the class, (tables XXXIII and XXXV). 
Eighth grade scores I, The eighth grade, (table XXII) had 
eighteen children or 78.3% of perfect scores, an increase of 
eleven pupils or 48.3% of perfect scores. There were five, or 
21.7% at ninety-six. The mean score was 99.13%, a class 
improvement in mean score of 4.47%, (table XXXIII). 
TABLE XXI 
Showing the distribution of scores as related to time . 
for the seventh grade on the Wilson S. P. test, re-test. 
% Scores 
100 
96 
Time in minutes 
3 4 5 6 7 8 9 10 11 totals 
2 4 3 3 2 2 1 
1 1 
Score: 
Mean 98.7% 
% of hundreds 78.2% 
18 
Time: 
Median 6 minutes 
Me an 6.4 minutes 
percent 
78.2 
65. 
[ 
I 
l 
' i 
' 
TABLE XXII 
Showing the distribution or scores as related to time 
ror the eighth grade on the Wilson S .F·. test, re-test. 
I 
--
Tiine 1n minutes 
2 3 4 5 6 7 8 totals percent 
% Scores 
100 2 6 1 2 4 3 18 78.3 
96 2 2 1 5 21.7 
- ----· 
totals 2 8 1 2 4 5 1 23 100.% 
total 
pupils 
Score: Time: 
Mean 99.13% Median 5 minutes 
% of hundreds 78.3% Mean 4.3 minutes 
66. 
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Time: There were twenty-two of the twenty-three children taking 
the re-test who took up to the standard of seven minutes, the 
other one taking eight minutes. • The median time was five minutes 
and the mean time was four and thrs e tenths minutes a decrease in 
.., mean time of one and ninety-five hundredths minutes, (table 
XXXIII). 
Multiplication: Sixth grade scores: The sixth grade, 
(table XXIII) had eight children or 33.4% of hundreds, an increase 
of eight pupils or 33.3% of perfect scores, (table XXXII). There 
were seven or 29.1% of ninety-sixes, six or 25% of ninety-twoe and 
three or 12.5% of eighty-eights. The median score was 96% and 
the mean score was 95.4%. This shows an increase in mean score 
of 40.10% for the class, (table XXXIII). 
Time: There were fourteen children under the twelve minute 
standard, the remaining ten required up to the maximum of eighteen 
minutes. The median time was twelve minutes and the mean time 
was also twelve minutes, a decrease in mean time of seven and 
seventy hundredths minutes for the class, (table XXXIII). 
Seventh grade scores: The seventh grade, (tables XXIV and 
XXXVI), had thirteen children or 62% of hundreds, an increase of 
thirteen pupils or 62.0% of perfect scores, (table XXXII). 
There were seven or 33.3% of ninety-sixes, and one or 4.7% of 
ninety-twos. The mean score was 98.3%, an increase in mean 
score of 27.7% for the class, (tables XXXIII and XXXVI). 
68 . 
TABLE XXIII 
, 
Showing the distri bution of scores as related to time . 
for t h e s ixth gr ade on the \fi lson M.P. test, re-test. 
I Time in minutes 
5 6 7 8 9 •10 11 1 2 13 14 15 1 6 18 to tals pe rc ent 
% Scores 
100 2 1 1 1 2 1 8 33 .4 
96 1 1 1 1 1 2 7 29.1 
92 1 1 1 1 1 1 6 25.0 
8 8 1 1 1 3 12.5 
tota l s 1 1 2 2 1 2 2 3 1 2 2 2 3 24 100.% total 
pupils 
Score: Time: 
Media n 12 minutes 
% of hundred s 33 .4% Mean 12 minu tes 
69. 
TAB LE XXIV 
Showing the distribution of scores as rela ted to time . 
for the seventh grade on the M. P . test, re-test. 
Time in minutes 
I 5 6 7 8 9 10 11 12 13 14 tot als _12_ercent 
I % Scores 
I 100 1 2 1 3 2 1 2 1 13 62. I 
96 1 3 1 1 1 7 33.:3: 
92 1 1 4.7 
totals 1 1 2 1 6 2 1 3 2 2 21 109.% 
total 
pupils 
Score:: Time:; 
Mean 98.3.% Median 9 minutes_ 
% of hundreds 62fo Mean 10 minut es 
70. 
Time: There were seventeen o~ the twenty-one pupils tak ing the 
re-test who took up to the standard o~ twelve minutes; the 
remaining four required up to fourteen minutes. Of the seventeen 
under the standard, twelve had p erfect scores. The median time 
was nine minutes and the mean time was ten minutes, a dec r ease in 
mean time of 8.14 minutes for the class, (tables XXXIII and 
XXXVI). 
Eighth grade scores: The eighth grade, (table XXV) had 
thirteen children or 56.5% of hundreds, an increase in per~ect 
scores of twelve pupils, (table XXXIIO or 52.5%. There were nine, 
or 39.1% of ninety sixes and one, or 5.4% ninety-twos. The mean 
score was 98.9%, an increase in mean score of 17.50% for the 
class, (table XXXIII). 
Time: There were twenty-one of the twenty-three children taking 
the re~test who took up to the standard of twelve minutes. Of 
these twelve scored one hundreds. The remaining two required 
fourteen minutes. The median time was eight minutes, and the mean 
time was eight and eight tenths minutes, an increase o~ three 
minutes as regards the class's mean time, (table XXXIII). 
Short Division. Sixth grade scores: The sixth grade, 
(table XXVI), had eighteen children or 66.7% o~ hundreds, an 
increase in perfect scores o~ 62.5%, or twelve pupils, (table 
XXXII). There were seven, or 26% of ninety-sixes, and two, or 
7.3% of ninety-twos. The mean score was 98.4%, an increase of 
37.30% for the class, (table XXXIII). 
TABLE X:X.V 
Showing the distribution of scores as related to time : 
for the eighth grade on the Wilson M.P. test, re-test. 
~--- --- .- - -- -
Time in minutes 
5 6 7 8 9 10 11 12 14 totals percent 
:% Scores 
100 1 4 4 1 2 1 13 56.5% 
96 1 1 4 1 1 1 9 39.1% 
92 1 1 4.4% 
- -··--· 
totals 1 5 1 5 4 1 1 3 2 23 100.% 
total 
pupils 
Score: Time:: 
Mean 98.9% Median 8 minutes. 
% of hundreds 56.5% Mean 8.8 minutes 
71. 
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TABLE XXVI 
Showing the distribution of scores as related to time · 
for a sixth grade on the Wilson S.D.P. test, re-test. 
Time in minutes 
4 5 6 8 9 10 11 totals percent 
1--.:- ·-
% Scores 
100 3 4 2 3 4 2 18 66.7 
96 1 1 1 3 1 I 7 26. 
I 
I 
92 1 1 I 2 7.3 I 
totals 3 6 3 4 7 2 2 27 I 100.% 
total l 
pupils 
1---. 
Score : Time; . 
Mean 98.4% Median 8 minutes 
% of hundreds 66.7% Mean 6.3 minutes 
73. 
Time: There were sixteen children of the twenty-seven taking t h e 
re-test who took up to the standard of eight minutes; the 
remaining eleven re~uired up to eleven minutes. Of those under 
the standard twelve scored one hundreds. ~Qe median time was 
... eight minutes and the mean time was six and three tenths minutes, 
a decrease of eleven and seventy hundredths minutes in mean time 
for the class, (table XXXIII). 
Seventh grade scores: The seventh grade, (tables ::xAVVII and 
XXXVII), had fifteen children or 65.2,%' of hundreds, anincrease 
of twelve pupils or 50.5% of perfect scores, (table XXXII). There 
were four, or 17.4% of ninety-sixes and the same at ninety-two. 
The mean score was 97.9%, an increase in mean score of 25.50,%' for 
the class, (tables XXXIII and XXXVII). 
Time: There were nineteen children of the twenty-three taking 
the re-test who took up to the standard of eight minutes. Of 
these eight scored one hundreds. On those tak ing over the 
standard the four required up to ten minutes. The median time 
was seven minutes, and the mean time was six and three tenths 
minutes, a decrease of four and seventy hundredths minutes for 
the class, (tables XXXIII and XXXVII). 
Eighth grad~ scores: The eighth grade, (table XXVIII), had 
twenty-two children or 96,%' of hundreds, an increase of 71.0% of 
perfect scores, (table XXXII). The other child or the twenty-
third child scored a ninety-six. The mean score was 99.83%, an 
increase in mean score of 7.83%, (table XXXIII). 
74. 
TABLE XXVII 
Showing the distribution of scores as related to time . 
-
for the seventh grade on the Wilson S.D.P. test, re-test. 
Time in minutes 
4 5 6 7 8 9 10 totals percent 
%Scores 
100 3 1 1 3 5 1 1 15 65.2 
96 1 1 1 1 4 17.4 
92 1 1 1 1 4 17.4 
totals 3 1 3 5 7 3 1 23 100.% 
total 
pupils 
Score : Time: 
Mean 97.9% Median 7 minutes 
% of hundreds 65.2 Mean 6.3 minutes~ 
.. 
75. 
TABLE XXVIII 
Showing the distribution of scores as related to time --· --
- ' 
.. for the eighth grade on the Wilson S.D.p. test, r e-test. 
Time in minutes 
2 3 4 5 6 7 8 9 totals percent 
% Scores 
i 100 1 4 5 3 5 2 1 1 22 96.% 
96 1 1 4.% 
--·--- ---·-····-.. -
totals 1 4 6 3 & 2 1 1 23 100._% 
total 
pupils 
---·--·-.... ·· ·-· 
Score: Time: 
:Mean .. 99.83% Median 5 minutes 
% of hundreds 96% Mean 4.9 minutes 
.. 
-.. 
76. 
Time: There were twenty-two children under the standard of 
eight minutes; of these twenty-one scored one hundreds. The 
other child not under eight minutes took nine minutes. The median 
time was five minutes and the mean time was four and nine tenths 
minutes, a decrease in mean time of two and ten hundredths minutes 
for the class, (table XLXIII). 
Long Division. Sixth grade scorest The sixth grade, 
(table XXVIII), had 13 children of 43.33% of hundreds,~: an increase 
of 36.3% of perfect scores, or eleven pupils, (table XXXII). 
There were nine, or 30.0% at ninety-six, five, or 16.7% at ninety-
two. The median score was 96, and the mean score was 96.2%, an 
increase of 32.17% for the class, {table XXXIII). 
Time: There were twelve of the thirty children under the 
standard of eighteen minutes. The rest re~uired up to the 
maximum of twenty-six minutes. The median time was twenty-one 
minutes, and the mean time was eighteen and nine tenths minutes, 
a decrease of eight and ninety hlli~dredths in mean time for the 
class, (table XXXIII). 
Seventh grade scorest The seventh grade, (tables L~ and 
XXXVII), had nine children or 43.0% of hundreds, an increase of 
six · pupils or 31% of perfect scores, (table XXXII). There were 
eight, or 39.8% at ninety-six and four or 17.2% at ninety-two. 
The median score was 96%, and the mean score was 96.9%, an increase 
of 17.20% in mean score for the class, (tables XXXI I I and XXXVII) • 
--
I 
I 
TABLE XXIX 
Showing the distribution of scores as related to time 
for the sixth grade on the Wilson L.D.P. test, re-test. 
~- -- ... --- ~----~ 
Time in minutes 
~ 
9 10 11 12 13 16 17 18 19 20 21 22 23 24 25 totals 
% Scores 
100 1 1 1 3 1 1 1 1 1 1 1 13 
96 1 1 1 1 1 2 2 9 
92 1 l 2 1 1 5 
88 1 1 1 3 
-.a---· ! totals 1 2 1 4 ~2 1 1 1 1 3 2 3 4 4: 30 
I 30 
i total 
77. 
I 
pet. 
43.3% 
3o.o% 
].6.7% 
10.0% 
100.0% 
.i.~ ... pupils ~ 
Score: 
Median 96%' 
Mean 96.27% 
% of hundreds 43.3% 
Time: 
Median 21 minutes 
Mean 18.9 minutes 
--
TABLE XXX · 
Showing the distribution of scores as related to time 
for the seventh grade on the Wilson L.D.P. test, re-test. 
Time in minutes 
% Scores 11 13 15 16 17 18 19 20 21 22 totals percent 
100 1 1 2 3 1 1 9 43. 
96 3 1 1 2 1 8 39.8 
92 2 1 1 4 17.2 
totals 1 4 2 2 2 1 3 3 2 1 21 100.% 
total 
pupils 
Score: Time: 
Median 96% Median 17 minutes 
.r,tes.n..,.;.:;e 96.9% 
% of hundreds 43% 
7 8 . 
79. 
Time: There were twelve of the twenty-one pupils tak ing the 
re-test who took up to the standard of eighteen minutes. Of 
these there were only four who had one hundreds. Those who took 
more than the standard re~uired up to twenty-two minutes. The 
... median time was seventeen minutes, and the mean time was sixteen 
and three tenths minutes, a decrease of 11.70 minu.tes in mean time 
-
for the class, (tables XXXIII and XXXVII). 
Eighth grade scorest The eighth grade, (table XXXI), had 
seventeen children or 74.0~ of hundreds, an increase of 52~ of 
perfect scores, (table XXXII). There were four, or 17.3~ at 
ninety-six, one or 4.35% at both ninety-two and eighty-eight. 
The mean score was 98.4%, an increase in mean score of 5.60~, 
(table XXXIII). 
Time: There were twenty-two of the t wen ty-three children tak ing 
this re-test who took less than the standard of ei ghteen minutes. 
The seventeen who scored one hundred did so in up to fifteen 
minutes. The one taking over eighteen minutes required twenty 
minutes. The median time was thirteen minutes, and the mean time 
was eleven and eight tenths minutes, a decrease in mean time of 
eight and twenty hundredths minutes for the class, (table XXX III}. 
Summary: (See Graphs Al and A2). These graphs show at a 
glance the improvement in mean scores and times for all classes. 
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TABLE XXXI 
Showing the distribu tion of scores as related to time 
for the eighth gr ade on the Wilson L.D.P. test, re-test • 
• 
7 
Time in minutes 
10 11 12 13 14 15 17 20 totals percent 
..J 
I % Scores I 
' I 
I 
2 3 5 2 1 4 74.% I 
100 17 
96 1 1 1 1 4 17.3% 
92 1 1 4.35% 
88 1 1 4.35% 
totals 3 3 5 3 2 5 l 1 23 100.% 
total 
pupils 
-
Score: Time: 
Mean 98.4% Median 13 minutes 
% of hundreds 74% Mean 11.8 minutes 
.. 
TABLE XXXII 
Showing the number of pupils attaining the perfect scores 
for both the initial testing and the re-testing. 
TEST 
s.P. 
GRADE 
6 
7 
8 
6 
7 
8 
6 
7 
8 
I NITIAL TESTING RETESTING (DIFFERENCE 
Pupils Percent Pupils Percen~ 
2 
3 
5 
6 
4 
7 
0 
0 
1 
8 
14 
14 
20 
18 
18 
8 
13 
13 
29.7% 
60.0% 
77.0% 
78.3% 
78.3% 
33.3% 
62.0% 
56.5% 
22.7% 
· 48.0% 
48.5% 
58.0% 
61.3% 
48.3% 
62.0% 
52.5% 
1-------l-----t-----r~·-·--+---t-----r-----J 
6% 18 62.5% 56.5% S.D.P. 
L.D.:P. 
6 
7 
8 
6 
7 
8 
2 
3 
5 
2 
3 
6 
25% 
15 62.5% 50.5% 
22 
13 
9 
17 
96.0% 
43.0% 
74.0% 
71.0% 
31.0% 
52.0% 
Thus we have an average i mprovement by classes of 49.68% 
as far as pupils attaining the perfect scores is concerned. 
'------------··------- --~·· --------' 
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.. 
TABLE XXXIII 
Showing improvement for all three grades between initial 
testing and re-testing on all tests as regards Mean or Average 
scores and time. 
TEST GRADE I NITIAL TESTING RETESTING DilFFERENCE 
SCORE TIME SCORE TIME SCORE [TIME ! 
' 
A.P. 6 79.3% •12.6 94.7% 7.4 15.4% 5.2 
7 84·-l% 14.0 97.3% I 
8.0 13.2% 6.0 
8 94.2% 7.5 98.7% 6.3 4.5% 1.2 
S.P. 6 87.0% $.5 98.9% 7.0 11.9% 2.5 
7 89.3_% 8.25 
I 
•98.7% 6.4 11.4% 1.85 
8 94.6% 6.25 99.13% 4.3 4.47% 1.95 
M.P. 6 55.5% 20.7 95.4% 12.0 40.10% 7.70 
7 71.0% 19.65 98.3% I 11.51 27.70% 8.14 
8 81.4% 11.8 98.9% 8.8 17.50% 3.00 
i 
: 
S.D.P. 6 61.1% 18.2 98.4.% 6.3 37.30% 11.90 
7 72.4% 11.0 97.9% 6.3 25.50 4.70 
8 92.0% · 7.0 99.83% 4.9 7.83% 2.10 
. ·-·----- - -· 
L.D.P. 6 64.1% ; 26.0 96.27 18.9 32.17 8.90 
7 79.7'% 28.0 96.9% 16.3 17.20% 11.70 
8 93.0% 21.0 98.6% 11.8 5.60% 8.20 
----
- - ·- - ·-
- ----1 
Thus the total Mean increase in score for all classes on 
all tests was 18.21%, and the total Mean decrease in time was 
5.86 minutes. 
"'' 
82 . 
GRAPH Al 
Showing the improvement of' all cJa sses on all tests, 
initial testing in September - re-testing in March. 
83. 
55 60 70 80 90 9.2.§. 95 97} lQO 
.. A.P. .. 
6th llllll//l/1/l//////////79.3% .. ....... 94.7% . .... ... 
7th / ///1/////////l///////////////84.1%1/ . 97.3% 
8th I I I I I I I I I I I I I I I I I I I I I I I I 1/ I I I I I I I I I I I I I I 194. 2% ~ .., ga.7% 
• ' 
__ ..... ... _ ·-· ~ ... 
S.P. 
6th llll//ll////1//llll///////ll///l87.0% 98.9%-
7th I I I I I I I I I I I I I I I I I / I I I I I I I I 189.3%/ I I I I I I I I I -98.7% 
8th l/lll/////l/ll//lllll//l//lll/94.6%1/l/ll/lll///////l--99.13%~ 
L . -~ ~- --...J ··-·--!M.P. 
6th 55.5% ~~~'@: Y.M . · . .,.~,. 95.4% .. 
7th //III/I///// 71.0% IIIII//// I 
-
•-98.3%--~~-*"'>G ..t' • -. 
8th I /IIIII I !111//81.4%// /Ill IIIII I 1----98.9%--·---· ·-----
S.D.P. 
!6thl l///ll/61.1%/11/ll ·.. .  ·. ·. . 98.4%~~-......-~ 
. 7th\ I I I I I I I I I I I I I /72.4%/1 I I I I I I II I; ... ·iiiiii!*1ii· --iiiiliii .. .-.· --~·· .. 97 .9%"""':· ~- - ----
8th /l/11111/l//l/l///////92.0%//////////l/ll//l//l//99.83%----.. 
L.D.P. 
j ' 
16th. liJIII//I/I////I64e1%1/ • . T · · ~ ·- U o JF .. -96.27%·-.... --.--
7th l/llll/11/l////l/lll79.7%11111111!1 - 96 9%~---
8th //I/IIII///I//I/I//1/////I/93.0%1111111111/II . • ::::~::: • 
This shows the improvement in Me an scores. The scores 
f'or the September testing being indicated in black and the 
March in red. 
I 
! 
l 
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GRAPH A2 
Showing the improvement of all classes on all tests, 
initial testing in September, re-testing in March. 
Time in minutes 
Test Grade 4 5 6 7 8 9 10 11 1213141516171819202122232425262728 
A.P. 6th lllllllll2.6lllllll 
-7.4-
7th llllllllll4.olllllllllll 
s.o-
8th 11117.51111 
- 6.3-
.. 
S.P. 6th 111119.511111 II 
-7.0 
7th 11118.251111 
-6.4-
8th 16.231 
.,4 .3 i 
·-·- · ··-- 1 
.. ··-~- i 
M.P. 6th lllllllllllllllllll20.7lllllllllllllll I . . 12.0 
7th 1 -{~{{/ I / 1/ / 19.651 I I I Ill I I I I I I 
8th I I I !llllll.slll/1111 
1 8.8 --
t - -· 
S.D.F .6th···:)//// I II II Ill ///11s.21 II I I Ill I I I I I 
. - 6.3 
7th ; I I I I I I 111. ol I I I I I I I I / 
;-6-3-
Sth \117.01111/ 
1 .• 4.9 
i ·-.n-.P-4-.6-th--f-1 I /-1 I //i/7/11 I 1- 11-1 I /i I f 1-l -26-.o-1 /-11-1-1 I I I I I I I I I I I I I I 
w · •==• rl8.9-- ----. 
7th iII I I I I I I I I I I I I I I/ I I I I I I I I I 2s. o I I I I I I I I I /1 I I I I I I I I I I I I 
._____.._~-t~ I ;i ~~~{?~~~!. OII/I: Ill II I I I I 7i /IIIII ____ ____, 
This shows the improvement in Mean time. The time in the 
·' · September testing being indicated in black and the March in red. 
84. 
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Seventh grade summary. Addition: (Table XXXIV). The 
seventh grade in improving its mean score 13.2% and its mean time 
6 minutes showed progress in score for every child except those 
already at the perfect score, of from four points to thirty-six 
points. ·¥hereas in time all except B.H. who retained his 
hundred in nine .minutes and B.L. who increased her time by one 
minute, the clas s decreased its time on the A.P. test from one 
minute to twenty minutes, (this last decrease being made by J.S. 
from thirty minutes on the initial test to ten minutes on the 
re-test.) One girl, M.B. left school, and one boy, E.G. was 
out during the time of the r e-testing with an appendix operation. 
Subtraction: The seventh grade, (table XXXV), in subtraction 
improved its me a n score 11.4%, and decreased it~ mean time 1.85 
minutes. In this test six children increased in time. A.R. 
remained at a score of one hundred, but his time inc r eased one 
minute; he s aid he checked as he wen t along. W.E. gained two 
minutes and also lost four points off his score. No explanation 
is given. R. F. took three minutes longer but she raised her score 
four p oints, and she s aid she checked each example as she did it. 
D.P. took one minute longer but i n;proved his score ei ght points. 
K. M. took one minute l onger but she too improved her score, by 
twelve points. While M.S. also gained a minute while she raised 
her scor e twenty points. As a whole the class improved in score 
~~ - ~b 
from minus four points (W.E.) to thirty-two points (J.B.) 68-100. 
n > 
And in time the class improved from minus three (R.P.) to eleven 
minutes (J.S.) 19 minutes to 8 minutes. E.G. was absent with 
appendix operation. 
I 
I 
; 
TABLE XXXIV 
86. 
Showi ng the scores and time a s mad e by the seventh grade 
on the i nitial testing in Sep t emb er, and the s ame f or the second 
testing in March, after corrective work had been done, A.P. test. 
I nitial Te sting Re- t e s t Improvement 
Pupil 1 score 1 time 2 score 2 time Score time 
B. H. 100 9 100 9 0 0 
P.L. 100 9 100 5 0 4 
K. M. 100 10 100 7 0 4 
A.S. 96 9 100 5 4 4 
D.S. I 92 8 100 5 8 3 
I I 
I 1 
M.B. i 92 I 9 Left school 0 0 I I I A. M. 92 l 10 • 100 ! 6 8 4 I : ~ 
C.R. 92 i 10 100 9 8 1 
A.R. 92 14 100 9 8 5 
R.P. 92 15 100 6 8 9 
I 
·' R.G. 92 15 100 9 8 6 
B. M. 92 17 100 8 8 9 
D. P. 88 9 92 8 4 lL 
A.E. 84 26 96 8 12 18 
R.G. 80 10 100 8 20 2: 
B.L. 80 13 96 14 16 1 
J .s. 76 12 96 8 20 4 
M. B. a 76 15 92 10 16 5· 
w.E. 76 16 92 15 16 ~ 
J.S . 76 30 88 10 12 20 
E.G. 76 32 Appe "f.dix ope rat ~ on 0 0 
I c.o. 72 16 96 9 24 7 
- - -
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TABLE XXXIV (cont i nued) 
I Ini t i al Pes t ing Re -te ~ t Improvement 
' Pupil ; 1 score 1 time 2 score 2 time sco~i~ime I 
-
w.o. 72 20 88 8 16 12 
I 
• 
I 
M o~S 4" .68 12 92 10 24 2 
K.c. 68 15 96 10 28 I 5 
R.P.a. 64 21 100 5 36 16 
- ·· 
This table shows a general i mprovement for all chi ldren. 
All ch ildren improved in score, and only B.L .• f a iled to improve 
in time. She slipped one minute, but h er score was sixteen 
points better. 
The average t ime improvement was six minutes for the 
class, and the average i mprovement for t h e class in score was 
thirteen and two ten ths percent. 
.. 
TABLE XXXV 
Showing the scores and times as made by the seventh grade 
on the Wilson S.P. test initial testing in September, and the 
same for the re-testing in March, after the corrective work • 
Initial Testing Re-tes t Improvement Pupil 1 score 1 time 2 score 2 t ime Score 1 Time 
R.G. 100 5 100 5 0 I 0 
A.R. lOo 6 100 7, 0 
-1 
includin~ 
checki~~ 
B.H. 100 6 100 4 0 2 
W.E. 100 7 96 9 
-4 
-2 
.A.S. 96 4 100 3 4 1 
A.M.. 96 5 100 4 4 1 
J .s. 96 6 100 5 4 1 
R.P. 96 7 100 10, 4 -3 
includin~ 
check in~ 
w.o. 96 9 100 5 4 4 
R.G. 96 14 96 10 0 4 
P.L. 92 4 100 3 8 1 
R.p. 92 7 100 6 8 ~ 
D.P. 92 8 100 9 8 -1 
A. E. 92 8 100 4 8 4 
c.o. 92 11 100 6 8 5 
E.G. 92 14 Append ix 0 0 
C.R. 88 8 100 8 12 0 
K.M. 84 7 96 8 12 
-1 
M.B. 84 14 100 4 16 I 10 
-
88. 
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TABLE XXXV (continued) 
I n itial Testing Re-test ~ Improvement 
Pupil 1 score 1 time 2 score 2 time Score Time 
B.L. 76 13 100 7 24 6 
M.S. 72 7 92 8 20 
-1 
K.C. 72 10 100 6 28 4 
J.S. 72 19 92 8 20 11 
J .B. 68 11 100 8 32 3 
I 
Here as usual the i mproveme nt is quite noticeable. The 
average in score improvement was eleven and four tenths percent, 
while the loss in time was one and ei ghty-five hundredths 
minutes • 
89 . 
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Multiplic ation: (Table XXXVI). The seventh grade in 
i nproving its mean scor e 27.7% and its mean time 8.14 minutes 
showed progress in sfore for every child except E.G. who wa.s out 
during the re-testing program with an appendix operation and M.B. 
who was absent with the grippe over the same period. Tne progress 
amounted to from four points (P.L. 96-100) to forty-six points 
(D.P. 48-96). While in time the improverhEmt amounted to from one 
minute (P.L.) to nineteen minutes (A.E. 30 minutes to 11 minutes) 
and (J.S. 27 minutes to 8 minutes). Two pupils A.R. and B.L. 
gained 1 minute ·but also gained 36 and 40 points. 
Short Division: (Table XXXVI I). The seventh grade in 
i mproving its mean score on the S.D.P. test 25.50% and its mean 
time 4.70 minutes, showed progress in score for all except the · 
three children who remained at 100%, the two who were absent due 
to illness and one child (W.E.) who remained at the score of 92%. 
The improvement amounted to from four points (A.s., A. Ivi ., P.L. 
96-100) to sixty eight points, (c.o., B.M., 32-100). While in 
time all except B.H. who g ained two minutes in retaining his 
perfect score the progress was from one minute (D.P.) to eleven 
minutes, (B .M.). The great single improvement was B.M. from 
a 32 to 19 minutes to 100 in 8 minutes. 
Long Division: (Table XX.i VII). The seventh grade in 
improving its mean score 17.20% and its mean time 11.70 minutes, 
showed progress for all children except two in score. These two 
remaining at 96 and 88 while improving their times fourteen and 
three minutes respectively. Three children retained their 
hundreds and two were absent due to illness. 
.. 
.. 
TABLE XXXVI 
Showing the scores and times as made by the seventh grade 
on the Wilson M.P. test initial testing in September, and the 
same for the re-testing in March, after the corrective work. 
-
Initial Testing Re-test Improvement 
Pupil lst score lst time 2nd score.l ~-~d time Score, Time 
P.L. 96 8 100 ~ 7 4 I 1 I 
R.G. 92 13 100 10 8 3 
B.I:I. 92 15 100 9 8 6 
R.P'• 88 16 l I 100 12 12 4 
J& .E. 84 30 i 100 i 11 16 19 l 
' i D.S. 80 12 i 96 6 16 6 
J.S. 80 20 100 
I 
I 10 20 10 
J.B. 80 30 100 12 . 20 18 
I 
I 
A.S. 76 10 100 5 ' I 24 5 
I 
M.S. 76 12 96 9 20 3 
A.M. 76 I 12 I 100 9 24 3 ' • I I I w.E. 76 
I 
18 100 9 24 9 
76 21 100 7 24 14 R.P. I 
' I 
! 
c.o. 72 I 22 96 9 24 11 
' ' R.G. 76 ; 25 96 12 I 20 13 ! l I J .s. 76 
I 
27 100 8 24 19 
K.C. 68 22 96 14 28 8 
! 
E.G. 68 32 appen< ix 0 0 
A.R • 60 12 100 13 40 - 1 
w.o. 60 30 96 15 36 15 
B.L. 56 18 92 19 I 36 - 1 
I 
91. 
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TABLE XXXVI (continued) 
Initia ~ Te sting Re-t ~ st Improvement 
Pupil 1st score 1st time 2nd score 2nd time Score Time 
-
D.P. 48 15 96 9 46 6 
' 
M.B. j 40 32 gripJ e 0 0 
Thus it is seen that the Mean improvement in score was 
27.70% and the average decrease in time was 4.14 minutes. 
Two people lost 1 minute but improved their scores 36 
and forty points • 
92. 
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TABLE XXXVII 
Showing the scores and times as made by the seventh grade 
on the Wilson S.D.P. test initial testing in September, with 
the corresponding grades on the re-test in :Marc,b. • 
. :i ,-1 
. . , , ; 
.. 
Ini tia 1 Tes tin~ Re-test I mprovement 
Pupil 1st score 1st tim 2nd score 2nd time Scor e Time 
n.s. 100 6 100 4 0 2 
B.H. 100 8 1 00 10 0 - 2 
J.S. 100 8 100 4 0 4 
A.S. 96 6 100 4 4 2 
A.M. 96 7 100 4 4 3 
P.L. 96 10 100 7 4 3 
R. G. 92 8 100 6 8 2 
c.R. 92 8 100 6 8 2 
K.M. 92 11 100 8 8 3 
w.E. 92 13 92 I 8 0 3 
R.P. 92 I 13 100 I 7 8 6 
• E.G. 84 12 a.ppend:ilx I 0 0 
J.B. 80 11 96 9 16 
j 
2 
w.o. 80 17 92 9 12 8 
K.C. 76 15 96 8 20 7 
M.S. 72 10 100 7 28 3 
R.P. 72 13 100 8 28 5 
I · . ~ ... 
' R.G • . ~2 19 100 9 28 10 . 
D.P .. 68 8 96 7 28 1 
.. 
A.R •. 60 8 92 6 32 2 
M.B. 48 21 gri pp e 0 0 
-
.. 
.. 
TABLE XXXVII (cont i nued) 
-
1 i ni tia1 1Tets\~  Re-test Improvement Pupil s score s J. 2nd score 2nd time Score Time 
-----
J.S. 36 15 100 8 .64'· 7 
c.o. 32 14 100 8 68 6 
B. M. 32 19 100 8 68 11 
Thus it is shown that the Mean i mprovement in score was 
25.50% and the average decrease in time was 4.70 minutes • 
94. 
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Scores were improved from four points to sixty points, (J.S, 
28-88). While in time one child stayed the s ame, one gained one 
minute but also gained twelve points in score, and another while 
gaining three minutes also gained sixteen points in score. The 
decrease in time was from two minutes (B.H.} to twenty-two 
minutes (R.P., R.G., J.B., and B.L.), The greatest single 
i mprovement was J.S. from 28 in 36 minutes to 88 in 22 minutes, 
although B.L. from 48 in 35 minutes to 92 in 13 minutes, and J.B. 
from 56 to 35 minutes to 96 in 13 minutes showed great progress 
too. It is from progress reports like these that the corrective 
teachers derive their inspiration. 
Through this s1nmnary it is hoped that a cross section of the 
three classes hence an indicative or significant group bas been 
shown to have improved. The significance of these results and 
those of the other two classes will be treated in the Conclusion. 
95. 
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'tABLE XXXV::II I 
Showing the scores and times as made by ~~e seventh grade 
before and after corrective, work on the Wils on L.D.P. test, 
September and March. 
Ini tial Testing Re-test Improvement 
Pupil lst score lst time · 2nd score 2nd time .. scor e Time 
B.H. 100 18 100 16 0 2 
(l R. • 100 21 --- 17 0 4 
c.R. 100 32 --- 21 0 11 
A. S. 96 13 100 13 4 0 
J .s. 96 22 I 100 ~9 4 3 
P.L. 96 31 I 100 16 4 5 ; 
' R.P . 96 ! 32 I 96 18 0 14 
' 
' i 
l . D.S. 92 13 I 100 11 8 2 
K. M. 92 31 96 20 4 11 
D. P. 88 18 100 19 12 - 1 
I 
M.S. 88 23 96 20 18 
I 
3 
K.C. 88 'Z7 88 24 0 3 
A. M. 84 17 100 20 13 - 3 
A.R. 84 38 96 17 12 21 
w.E. 76 24 96 22 20 2 
R.P. 76 35 96 13 20 i 22 I 
R.G • . 72 35 96 I 13 24 22 ' I 
i i 24 c.o. 68 35 92 15 20 
w. o • 64 35 100 19 36 16 
E.G. 64 38 appendi 0 0 
.r ·B # 56 35 96 13 40 2a 
96. 
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TABLE XXXV.III(continued) 
Initial Testing Re-test Improvement 
Pupil 1st score l lst time 2nd score 2nd time Score Time 
B.L. 48n 35 92 13 44 - 22 
.. M.B • 48 35 gripp~ 0 0 
.r.s. 28 36 88 22 60 14 
-~ ~-
Thus it is shown that the Mean improvement in score was 
17.20%, and the Mean improvement in time was 11.70 minutes for 
the class • 
.. 
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CHAPTER V. Summary and Conclusion. 
In September, 1938 the Wilson inventory and diagnostic tests 
in the fundamental processes (for tests see appendix) were g iven 
to the sixth, seventh, and eig~1th grades in the Wayland Center 
Grammar School. These results are summarized in tables I to XV. 
From these tests and from observation of the pupils at work a 
corrective program based on pupil errors was put into use. 
In March 1939 these same children were retested, and the 
results as summarized in tables XVII to XXXI were compared with 
the initial tests. The totals on the re-test were smaller due 
to class depreciation, - considerable transferring of pupils in 
and out of the district combined with a few Spring cases of 
influenza and one case of appendicitis. 
The probable error was found by means of the revised 
Holsinger formulas as used in 1~s. Wilson's (1) thesis, for 
determining the significance of t h e percentage difference. 
The formula for the prob able error of the percentage is: 
P .E. : .6745 v/f.p.(lOO-f.p~ and the formula for the 
Yv 
probable error of the percentage difference is 
P.E. diff. t 2 2 ; \f(P.E. f.p.) +(P.E. 2nd.p.) 
(1) Wilson, D.W. ''What Measures Do People Know and Why!' 
Ed. thesis 1936 
It is interpreted thus:- if the actual difference between the 
two scores (initial mean score and re-test mean score) is more 
that five times the probable error of the difference, the gain 
is significant statistically speaking. 
To illustrate these formulas let us take the mean improvement 
for all three grades in addition. The actual difference is 11%. 
Finding the probable error of the first percentage we solve 
P.E.f.p. • .6745 /79.3(100-79.3) 
-y 76 
= .6745 /79.3(100-79.3) 
v 76 
= ±2.7 
Solving for the probable error of the second percentage:. 
P.E. 2.p. = .6745 I 94.7(100-94.7) 
-
-
y bq 
.674tj9.4.7 (5.3) 
69 .. 
Then solving for the probable error of the percentage difference: 
P.E. J27)
2
+ 
diff. 
= ±3.9 
2 
(1.4) 
Thus the i mprovement of the three grades is read statistically as 
11% ~ 3.9. 
99. 
Since five times the probable error is greater than the actual 
difference of 11% the gain is not significant statistically 
speaking, although it does approach significance. 
Thus it was found that the improvement in mean scores for 
-
d ~ t-the three grades was significant in the M.P. test, 28.21o ... -3.8 
.. 
was the score. ft~d irt the S.D.P. tests the results were 
significant with a difference in score of 23.44,% -. .-±3.3. The 
L.D.P. results were significant also with an improvement o£ 
The results in the A.P. and S.P. tests were a 
decided improvement but the results were not significant, 
statistically speaking. However they did approach significance. 
These results prove similar to Yarbrough's as far as she 
went. She also found her gains were significant only in the 
M.P. test while the gains on the A.P. and S.P. tests did 
approach significance. 
In conclusion let it be said that the pupil reaction to 
this program was excellent. They were always overjoyed when 
the daily lessons were through and they could spend the last 
five or ten minutes on their number games. As to the teaching 
program; the various aids and short cuts that were taught as 
such will without a doubt always remain as usable items in the 
children's everyday use of their mathematical knowledge • 
100. 
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These striking results lead to the summation that if this 
corrective progrrum were started earlier and continued, the 
corrective and remedial need would disappear and the program 
would become a preventive campaign. The old saying, "An ounce 
.. of prevention is worth a pound of cure tt may sometime become the 
watchword of the grade school teacher in arithmetic. 
-
-
102. 
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Test A P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Addition Process Step Difficulties 
Score __ _ 
Time __ _ 
(Form 2. Cooperation of Edward Soles, Gertrude Hanley, and Dorothy Yarbrough) 
Name _________________ Age ___ Grade ___ Building _______ City __________ _ 
To the Pupil: Add throughout this test. 
(Vi!·'). ( v ) • If you hesitate, place a check If you count, double check 
Note time when you start ________ _ when you stop ________ _ 
Directions for Scoring: 
(a) 
6 8 
_a 2 
(e) 
2 
0 
7 
l 
0 
5 
...Q. 
(l) 
3 5 
4 7 3 
4 6 8 
( s) 
7 8 
- 9 6 
8 
7 0 
4 6 
----
7 
Each set counts for four points. The total score is 100. 
All parts of (a) must be correct to merit the five points. 
(b) ( c) (d) 
4 2 
3 6 
2 4 
3 9 4 8 5 7 9 6 2 
2 
5 
6 
0 
5 2 7 8 0 8 0 _§_ ~ ...1.. ~ 
-
(f) (g) (h) (i) ( j ) ( k) 
l 3 
l 0 2 l 3 l 5 0 l 3 3 · 2 0 
3 3 3 2 l 2 7 5 4 8 
5 6 2 3 2 l 4 0 2 0 l 3 l 
l 0 l 3 l 2 7 0 l 3 0 0 4 0 0 
-- --
(m) ( n) ( 0) ( p) ( q) ( r) 
7 8 7 6 6 o· 
6 4 9 8 7 8 
5 6 l 4 3 6 7 9 7 7 3 8 4 
2 2 7 2 9 2 9 8 9 4 6 5 5 
3 9 4 7 6 8 l 9 8 7 8 7 4 8 5 
( t) ( u) ( v) (w) ( x) ( y) 
$7 6.4 5 
$5 6.5 4 8 1.8 7 
$1.2 0 $3.7 9 4 9.5 3 $ .l 7 5 8.4 6 $ .5 5 
.5 4 8.9 4 4 4.8 6 5.3 7 5 6.5 8 5.3 9 
6.6 5 3.4 8 6 4.0 2 2.3 7 4 6.7 9 4.8 7 
9.5 0 .8 6 8 1.3 2 6.7 5 3 7.4 9 2.0 9 
2.1 7 3.9 5 4 4.0 5 4.8 6 8 8.0 0 9.7 5 
I 
Copyright, 1938 by Guy M. Wilson. All rights reserved. 
Test S P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHNETIC 
Subtraction Process Step Difficulties 
Name _________ Age ____ Grade ___ Building, _____ City---~------
To the Pupil: Subtract in this test. 
(a) 
(c) 
If you hesitate, place a check (~). 
If you count, double check (vJ). 
Note time "When you start. ___ _ 
8 7 9 5 8 7 9 7 6 9 
_:}__ .JL _2_ .JL l .....L _6 _ _1_ _Q_ _§__ 
6 7 8 3 7 
5 l 4 2 6 
3 7 8 6 4 5 8 9 8 4 2 5 
2 2 6 3 2 3 1 5 8 3 2 5 
when you stop 
----
(b) 
10 . 14 17 10 13 15 12 11 13 
6 5 8 4 5 7 3 2 7 
(d) 
8 4 7 3 6 
3 4 3 3 6 
9 2 
6 2 
1 3 2 2 
9 g 7 
1 1 3 3 
7 6 6 
(e) (f) (g) (h) (i) (j) (k) 
1 1 8 9 7 5 5 8 4 2 8 2 7 1 5 6 0 0 3 4 5 4 4 8 2 9 
4 5 3 3 0 0 9 1 2 0 2 3 6 1 4 0 0 9 1 6 5 7 
(1) (m) (n) (o) (p) (q) (r) 
9 2 6 1 5 3 4 1 1 4 0 0 4 7 0 0 7 8 4 9 1 5 0 9 8 1 4 9 1 
4 7 8 0 2 1 8 6 1 2 5 4 1 4 3 2 1 g 9 1 8 0 2 0 8 4 3 
(s) ( t) (u) (v) (w) (x) (y) 
-4"J~Zi 0 2 1 2 7 6 $5.0 0 cl·5 5.4 0 <!!> . 0 <'': 2 5.1 0 ~·· 4.0 0 y,J ~?8.1 ~;; ;?1 
8 0 4 8 9 7 1.5 1 4 
-
2.2 5 5.9 8 1 7.0 5 9.9 8 
The score is the number right times 4. Score 
---
Time___________ __ __ _ 
Copyright, 1936 by Guy M. Wilson All rights reserved 
Name 
Test M P 
THE WilSON INVENTORY AND DIAGNOS TI C TESTS 
IN ARITID/!ETIC 
Multiplication Process Step Difficulties 
Age Grade 
------- ---- ---· 
Building City 
·--------- -----
To the Pupil: In this test, multiply. 
If you hesitate, place a check (~ ). 
If you count or say the tables, double check (~J). 
Note time when you start ____ : when you finish ___ _ 
(a) (b) (c ) (d) 
8 7 4 2 6 7 3 2 8 6 d' 3.6 5 5 0 1 )J , 8.0 5 Y. .-,· 6 3 9 7 4 5 3 3 4 7 6 6 7 
- -- - - - - - - - -
(e) (f) (g) (h ) 
6 4 7 4 1 3 9 0 8 1 ~~~~: 7.4 0 (~ 9 'i • 0 "'·'7 ~ ;' 0 0.95 
0 5 8 4 1 4 2 3 9 8 6 1 0 4 
- - - - - - - ---- - -
(i) ( j) (k) (1) (m) (n) 
7 1 3 6 2 9 3 9 2 9 3 ~' 7 3 0 'r.' • 
1 7 2 1 4 7 5 6 8 9 2 9 
-
- - -
(o) (p) (q) (r) (s) ( t) 
8 9 6 6 9 3 4 4 5 1 5 4 7 0 8 1 :!t6 1, 8 0· 
8 3 6 0 0 3 0 8 2 7 0 5 0 9 1 2 0 
' 
(u) (v) (w) (x) (y) 
9 1 5 5 0 6 8 3 0 2 1 7 8 4 8 4 2 
d 0 4 1 5 9 8 0 5 3 6 7 2 1 0 0 
The score is the number right times 4. Score 
-----------------------
Time 
-----------------------Copyright, 1936' by Guy M. Wilson All rights reserved 
Test S D P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITEMETIC 
Short Division Process Step Difficulties 
Name _______ Age. ____ Grade ___ Building~---- City _______ _.__ 
To the Pupil: This is a test in short division. 
If you hesitate, place a check (y~). 
If you count or say tables, double check (~v). 
Note time when you start : when you finish 
-------- --------
Divide: 
(a) (b) 
9' 3 6 5} 4 5 9} 8 1 6} ~ 4 9' ~ 7 5) 4 9 817"" 4} 3 7 
8} 7 2 3Hi ·1 5 9} 4 5 2) 1 6 9) 0 7} 3 6) 2 0 
(c) (d) (e) (f) (g) 
6) 3 0 6 9) 5 4 9 7) 4 9 7 3} 9 6 4 5)~ 1 5 2. 
(h) (i) (j) (k) (1) 
8) 4 0 9 7) 1 6 1 9) 6 4 8 8) 6 5 8 4 4) 9 9 4 
(m) (n) (o) (p) (q) 
2) 2 3 2 7) 6 3 1 6) 3 6 0 4 2 4) 2 8 0 ! 2 8) 4 8 0 8 
(r) (s) (t) (u) (v) 
4) 4 0 1 6 3) 1 3 8 2 7 7) 4 7 9 7 8 5 )~~2 5 5.1 0 4) 6 4 0 1 4 
(w) (1:) (y) 
~ 
6}16 80~ 6 7) 2 8 0 3 8) 6 4 0 2 
The score is the number right times 4. Score 
-------------------Time ___________ _ 
Copyright, 1936 by Guy :M. Wilson All rights reserved 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
I N ARITHMETIC 
Test L D P Long Division Process Step Difficulties 
Name. _______ _ Age ____ Grade ____ Building _____ City ________ _ 
To the Pupil: This is a test in ~ division. 
~ide: 
3 0)$ 6 . 90 
(a ) 
2 8 ) 3 9 2 
(f) 
6 3 ) 2 3 9 
(k) 
1 4) $ 8.40 
(p) 
If at any point y ou do not know what to do, place a check (v ) and try 
to note the reason. When the test is over, get your teacher to help 
you on the points that bothere d. 
Note time when you start ____ ; when you finish ____ _ 
3 2 ) 3 8 7 2 5 1 ) 5 6 9 3 2 1 ) 6 7 4 9 5 2 ) 1 1 9 8 
(b) (c) (d) (e) 
6 1 ) 1 9 7 4 4 5)$ 3 1.50 9 1) 3 9 1 5 4 2 ) 1 0 0 8 
(g) (h) (i) (j) 
4 5 9 ) 1 3 5 7 111 ) 8 9 9 1 131 ) 2 7 5 1 7 4 ) 2 7 4 0 
(l) (m) (n) (o) 
. 
4 7 ) 4 3 0 0 8 3 )76 360 7 0 ) 1 7 4 0 9 8 ) 9 0 1 6 
(q) (r) (s) ( t) 
7 3) 3 3 5 8 1122 )135762 3 2 )$177 .00 2 6 h 8 4 6 0 4 5 ) 3 5 5 5 
(~ (v) (w) (x) (y) 
The score is the number right times 4. Score ___________ _ 
Time ___________ ~-
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